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陳鵬仁 主任
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何謂肥胖？
台灣定義

• 考量以共病症程度、整體死亡率及公衛流病篩檢等研究結果，以BMI≥24 kg/m2及BMI ≥27 kg/m2分別為台灣成人
過重及肥胖的診斷切點。

身體質量指數 (BMI)2* 腰圍 Waist Circumference3

*BMI 不適用於未滿 18 歲的青少年、孕婦及哺乳婦、老年人、運動員

1. World Health Organization. Obesity and overweight. Available at https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight (Accessed in 2021.12); 2. Weir CB, Jan A. BMI Classification 
Percentile And Cut Off Points. 2021 Jun 29. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2022 Jan–; 3. World Health Organization. Waist circumference and waist-hip ratio: report of a 
WHO expert consultation. 2008. Available at https://www.who.int/publications/i/item/9789241501491 (Accessed in 2021.12).

BMI, body mass index.

• 肥胖的定義：異常或過量脂肪累積，以致損害健康1

• 根本原因：攝入卡路里與消耗卡路里之間的能量不平衡1

2016-2019年18歲以上人口過重率依年齡別分
（圖由國健署提供）

Obesity prevalence 2017-2000

58.87%

42.8%

臺灣國民營養健康狀況變遷調查 (1993~2016)

23.04%

22.83%

「成人肥胖防治實證指引」2018

overweight

obese

Obesity
general consideration & 
pharmacotherapy
基隆長庚新陳代謝科黃雪晶
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「成人肥胖防治實證指引」2018

Obesity 
assessment

「成人肥胖防治實證指引」2018

減重的方法台灣肥胖醫學會—藥物治療指引 (2020)

目前坊間尚有下列非適應症性的藥品作為減重用藥，包括瀉藥、麻黃素、抗
憂鬱劑、利尿劑、降血糖藥、降血脂藥、甲狀腺素、纖維等，其主要用途及
適應症，並非衛生福利部核准使用於減重。因此，利用上述等藥品於減重，
係屬於藥品「仿單核准適應症外的使用」，依衛生福利部2002 年公告之「仿
單核准適應症外的使用原則」不建議使用，以共同保障病人用藥權益。

GRADE
建議等級 臨床建議內容

1C
適用於肥胖病人BMI ≧ 30 kg/m2 或是BMI ≧ 27 kg/m2 且至少有一種合併症( 高血壓、第二
型糖尿病或血脂異常等)。
( 強建議，證據等級低)

1A 目前在我國核准適用於肥胖治療的藥物且有長期療效之證據主要有Orlistat 以及liraglutide。
( 強建議，證據等級高)

肥胖的治療目標
7

體重相關併發症 體重減輕目標 臨床目標

糖尿病前期/代謝症候群 10% 預防第二型糖尿病

第二型糖尿病 5% to ≥ 15% (1) 降低A1C (2) 減少降血糖藥物數量或劑量

血脂異常 5% to ≥ 15% (1) 降低三酸甘油脂 (2) 增加高密度脂蛋白 (3) 降低低密度脂蛋白

高血壓 5% to ≥ 15% (1) 降低收縮壓與舒張壓 (2)減少降血壓藥物數量或劑量

非酒精性肝臟疾病
脂肪變性 5% or more 降低肝細胞內脂質

脂肪肝炎 10% to 40% 降低發炎與纖維化

多囊性卵巢 5% to ≥ 15% (1) 排卵 (2) 規律經期 (3) 減少多毛 (4) 增加胰島素敏感性 (5) 降低血清雄性素濃度

女性不孕症 ≥ 10% (1) 排卵 (2) 懷孕

男性性腺低能症 5% to ≥ 10% 增加血清睪固酮濃度

阻塞性睡眠呼吸中止 7% to ≥ 11% (1) 改善症狀 (2) 降低呼吸暫停-低通氣指數

氣喘/反應性呼吸道疾病 7% to ≥ 8% (1) 改善一秒用力呼氣容積 (2)改善症狀

骨質疏鬆 • ≥ 10%
• 5% to ≥ 15% (搭配運動)

(1) 改善症狀
(2) 增加功能

壓力性尿失禁 5% to ≥ 10% 減少失禁頻率

胃食道逆流 ≥ 10% 減少症狀頻率與嚴重度

憂鬱症 Uncertain (1) 減少憂鬱症狀 (2) 改善憂鬱分數

體重過重或肥胖者 (BMI ≥ 25 kg/m2 或BMI ≥ 23 kg/m2 [特定種族]) 且合併體重相關併發症

Garvey WT, et al. Endocr Pract. 2016;22 Suppl 3:1-203. BMI, body mass index.
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1817

POMC 在減重中扮演的角色

下視丘 arcuate nucleus 中的neuron，
可分為以下兩類：
1. 促進食慾(orexigenic) 神經元 ：

主要表現 NPY 和 AgRP
2. 抑制食慾(anorexigenic) 神經元 ：

主要表現 POMC 和 CART
此兩種神經群體，收集並整合周邊訊息
（如：身體的能量狀態、進食量等），
並活化攝食中樞或傳遞飽足的訊息，進
而影響進食行為。

5-HT, 5-hydroxytryptamine (serotonin); α-MSH,α-melanocyte stimulating hormone; AgRP, agouti-related peptide; CART, cocaine- and 
amphetamine-regulated transcript; MC, melanocortin; NPY, neuropeptide Y; POMC, pro-opiomelanocortin 前腦啡促-黑細胞素-促皮質素.

Kim KK. Korean J Fam Med. 2019;40(2):63-71.

血清素 (5-HT) 藉由 5HT1B 受體抑制 NPY(○)/AgRP(●) ，透過 5HT2C 受體活化
POMC/CART，進而活化 MC-3/4 受體，誘發低食慾 (hypophagia)。

Bupropion
Lorcaserin

Liraglutide

Hypothalam
us

GABA

5HT2cR

5-HT

5HT1BR
ARC

POMC/CAR
T

NPY/AgRP

NPY
AgRP

MC3/4R Y receptor

α-MSH

Endogenous GLP-1

Intestinal L cell

Endogenous GLP-1

Nodose 
ganglion

NTS

Naltrexon
e

1615

14

Homeostatic 
eating

‘eating for 
hunger’

Hedonic
eating

‘eating for 
pleasure’

Executive 
function

‘deciding to eat’

身體恆定 享樂性

執行力

腦部控制飲食的三個機制

 GLP-1昇糖素類似胜肽、PYY多肽YY(結腸)、OXM泌酸調節素、PP胰多肽、Amylin澱粉素、
Ghrelin飢餓素、Dopamine多巴胺、Opioid鴉片、Canabinoid大麻素
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患者全身照.

使用Saxenda® 的患者在1 年試驗期間減輕且維持體重1

Data are observed means.
LOCF=last observation carried forward.

*P<0.001 vs placebo.1,28

%

自基準點的體重變化 1,27,28

72%隨機分配至 Saxenda® (1789/2487) 的患者完成試驗， 64% 接受安慰劑治療的患者完成試驗(801/1244).27

「成功減重且維持真的很難又令人灰心，
這就是為什麼 Saxenda®讓我感到十
分興奮。」

接受Saxenda® 治療的患者，平均腰圍觀察值 減少 8.2 cm ，而使用安慰劑的患者則減少

3.9 cm ( P < 0.001)。27

SARAH | Age: 43 | BMI: 37
併發症: 高血壓, 退化性關節炎

體
重
變
化

(%
)

-9.2%
-

8.0%*

-2.6%

-3.5%

TIME (WEEKS)

Saxenda® + diet and 
exercise (n=2487)
第 56 週LOCF

第 56 週全程完成試驗者

Placebo + diet and 
exercise (n=1244)
第 56 週LOCF

第 56 週全程完成試驗者

*

Glucagon-like peptide-1 (GLP-1)
 An incretin hormone secreted 

from enteroendocrine L cells

 to decrease BG levels in a 
glucose-dependent manner by 
enhancing the secretion of insulin.

 GLP-1 reduces circulating levels of 
glucose via stimulating insulin 
secretion. 

 It also acts by inhibiting glucagon 
secretion, thus reducing 
endogenous glucose production, 
reducing food intake and slowing 
gastric emptying9.Ref: 內科學誌 2011：22：401-408

Liraglutide (3.0mg)
SAXENDA 善鮮達 (俗稱:瘦瘦筆)

 預塡式注射減肥筆，主成分GLP-1 agonist ，是一種腸道賀爾蒙，能活化胰臟β細
胞，刺激胰島素分泌，降低血糖，也能抑制胰臟α細胞分泌昇糖素，降低肝臟糖質
新生。當初Liraglutdie ( 1.2 、1.8mg Victoza ®胰妥善) 發明用於治療T2DM，
FDA 2010年核准。

 作用在調節食慾的下視丘，可降低食慾；延遲胃排空，增加飽足感；臨床研究發
現有減重效果。其會隨著血糖變化才作用，不易引起低血糖，故適合為慢性體重
管理藥物。

 2015年美國FDA批准Liraglutide 3.0mg(劑量較高)用於非糖尿病者的減重，減重
效果優於Orlistat，可改善心臟代謝風險指標。 TFDA 2020年核准。

 禁忌於≦18歲、懷孕、哺乳中、膽囊炎、胰臟炎、個人或家族有甲狀腺髓質癌病史、
多發性內分泌腫瘤症候群。

 台灣市面上兩種劑型皆有。

Orlistat (120mg)
XENICAL羅氏鮮

2000年TFDA核可上市膠囊。

為Pancreatic lipase inhibitors (胰脂酶抑制劑)，減少小腸對食
物中脂肪分解，及被吸收，並經腸道排出。

可減重及改善血糖、膽固醇，三酸甘油脂及血壓。

常見副作用有忍不住的便意、放屁漏油便、脹氣。由於降低脂肪
吸收，影響脂溶性維生素（A、D、E、K、β胡蘿蔔素）的吸收，
長期服用時，宜補充脂溶性維他命。

禁用於懷孕、膽汁淤積、腸道吸收不良、及草酸鈣腎結石患者。

20

藥物治療 (TFDA核可)

20

BMI, body mass index; EMA, European Medicines Agency; FDA, Food and Drug Administration (U.S.); TFDA, Taiwan Food and Drug 
Administration.
1. Tak YJ, Lee SY. Curr Obes Rep. 2021;10(1):14-30. 2. 衛生福利部食品藥物管理署。 https://info.fda.gov.tw/mlms/H0001.aspx (Accessed in 2022.1).

Liraglutide 6 
mg/mL

Orlistat 120 mgNaltrexone/Bupropion
8/90 mg

成分/含量

商品名

用法用量

TFDA 核
准適應症

FDA 核准

EMA 核准

TFDA 核准

目標劑量為每日口服兩次，
一次兩顆 8/90 mg 錠劑

每日口服三次，
每次 60 或 120 mg

每日皮下注射，起始劑量 0.6 mg，以每
週增加 0.6 mg 至目標劑量 3 mg

CONTRAVE 作為低熱量飲食與增加體
能活動之輔助療法，用於以下初始身體
質量指數 (BMI) 之成人長期體重管理：
• 30 kg/m2 或超過（肥胖），或者
• 27 kg/m2 或超過（體重過重）且

患有至少一項體重相關共病症（如
高血壓、第二型糖尿病或血脂異
常）。

成人：配合低卡洛里飲食，適合肥
胖病患的治療，包括有與肥胖相關
危險因子之病患。
青少年：對於肥胖青少年，只有當
6個月以上療程的治療方法(包括適
合病患年齡的均衡飲食及矯正病患
行為的運動計畫)失敗時才可使用
orlistat治療。

用於體重控制，做為低熱量飲食及增加體能活動外
之輔助療法，適用對象為成人病人且初始身體質量
指數 (BMI) 為
• ≥ 30 kg/m² ，或
• ≥ 27 kg/m²至<30 kg/m²，且病人至少有

一項體重相關共病，例如第二型糖尿病、高血
壓或血脂異常。

以每天3.0 mg治療12週後，若病人初始體重並未
減輕至少5%，應停止善纖達治療。

2014 年 2014 年1999 年

2015 年2015 年 2012 年

2020 年2022 年 2000 年

19
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飢餓程度

飽足感程度

控制進食的困難程度

抗拒嘴饞的困難程度

因嘴饞而進食的頻率

渴望澱粉類食物的頻率

從基線的變化 (mm) *p < 0.5 compared with placebo.

COR-I

Greenway FL, et al. Lancet. 2010;376:595-605.

NB 組改善飲食控制和減少食物渴望效果較佳

NB16 : Naltrexone 16 mg + Bupropion 360 mg daily
NB32 : Naltrexone 32 mg + Bupropion 360 mg daily-20 -15 -10 -5 0 5

Placebo
NB16
NB32

第 56 週飲食控制問卷結果

Less More
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(%
)

Placebo

NB32 相比安慰劑可使體重顯著降低

體
重
的
變
化

(%
)

週數

-1.3% 
(SE 0.3)

Placebo

-5.0%* 
(SE 0.3)

NB16

-6.1%* 
(SE 0.3)

NB32

最大體重降幅
28-36週

總體重減輕
達 ≥ 5%

總體重減輕
達 ≥ 10% 

總體重減輕
達 ≥ 15% 

*

*p < 0.0001 compared with placebo.*p < 0.0001 compared with placebo.

Greenway FL, et al. Lancet. 2010;376:595-605.

NB16 : Naltrexone 16 mg + Bupropion 360 mg daily
NB32 : Naltrexone 32 mg + Bupropion 360 mg daily

*

**

*
*

體重變化 治療第 56 週總體重減輕達 ≥ 5、10、
15%

COR-I

SE, standard error.

CONTRAVE 臨床試驗

1. Greenway FL, et al. Lancet. 2010;376:595-605; 2. Apovian CM, et al. Obesity. 2013;21:935-43; 3. Wadden TA, et al. Obesity. 2011;19:110-20; 4. Hollander P, et al. Diabetes Care. 2013;36:4022-29.

BMI, body mass index; BMOD, behavior modification; NB16, naltrexone 16 mg/bupropion 360 mg; NB32, naltrexone 32 mg/bupropion 360 mg.

COR-I1
N = 1,742

COR-II2
N  = 1,496

COR-BMOD3

N = 793
COR-DM4

N = 505

發表期刊/年份

研究設計

研究族群

飲食與
生活型態調整

劑量

隨機分派

共同主要試驗
終點

Lancet. 2010 Obesity. 2013 Obesity. 2011 Diabetes Care. 2013

為期 56 週，安慰劑對照，包含 3 週的劑量遞增 (COR-II 試驗主要試驗終點在第 28 週)

• BMI 30-45 kg/m2 

• BMI 27-45 kg/m2 (高血壓和 / 或血脂異常) 

低熱量飲食和體力活動 強化 BMOD 低熱量飲食和體力活動

BMI 27-45 kg/m2、
伴隨第二型糖尿病

NB16 和 NB32 NB32

1:1:1 2:1 3:1 2:1

 體重自基線 (baseline) 的變化百分比
 總體重減輕達 ≥ 5% 的受試者比例

CONTRAVE

CONTRAVE 持續性釋放錠：

• Naltrexone hydrochloride 8 mg
• Bupropion hydrochloride 90 mg

適應症和用途：
CONTRAVE 作為低熱量飲食與增加體能活動之輔助療法，用於以下初始身體質量指數
(BMI) 之成人長期體重管理：
• 30 kg/m2 或超過（肥胖），或者
• 27 kg/m2 或超過（體重過重）且患有至少一項體重相關共病症

（如高血壓、第二型糖尿病或血脂異常）。

使用限制：

• CONTRAVE 對於心血管致病率和死亡率的影響尚未確立。

• CONTRAVE 併用其他減重產品（包括處方藥、非處方藥及草藥製劑）時的
安全性和有效性尚未確立。

CONTRAVE 中文仿單

Bupropion/Naltrexone (8／90)
Contrave
為Dopamine, serotonin, Norepinephrine reuptake inhibitors/ 

opioid receptor antagonist (類抗憂鬱劑/鴉片拮抗劑)，可增加多巴
胺及正腎上腺素的活性，抑制食慾、增加能量消耗，減少嘴饞。

Semaglutide (2.4m)
Wegovy (台灣尚未引進)

亦屬於GLP-1受體促效劑，但為長效性，每周一次皮下注射劑。

目前市面上可見的Semaglutide (0.5 、1.0mg Ozempic胰妥
讚)， TFDA只核准於治療T2DM病患。其不論在降血糖或減重效
果，都優於Liraglutide (1.2mg、1.8mg)。但目前Ozempic尚未取
得TFDA核准用作肥胖治療，若在國內用於減重，是屬於仿單標示外
使用。

2021年6月美國FDA核准Semaglutide (2.4mg 劑量較高)用於非糖
尿病者的肥胖治療，可改善心臟代謝風險指標(血糖、血脂、
CRP)。

常見副作用噁心、嘔吐、腹瀉，便祕。偶見膽囊相關 (結石、發
炎)。
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Phentermine/Topiramate
(台灣未上市)

美國FDA已核上市 ，但TFDA未核可。
屬正腎上腺素促進素/抗癲癇藥，可抑制食慾。
不建議用於高血壓、冠心症、青光眼、孕婦。副作用為心
悸、感覺異常、憂鬱焦慮、注意力不集中

TFDA的其他減重藥物尚有:

CONTRAVE 注意事項 (2/2)

• 曾在使用 naltrexone 時觀察到肝炎和有臨床意義之肝功能不全的案例。
• 也曾觀察到短暫、無症狀的肝臟轉胺酶上升現象。[請參閱仿單警語和注意事項 (5.7)]

• Bupropion 抗憂鬱治療可使躁症、混合型或輕躁症事件突然出現。
• 此風險似乎在躁鬱症病人或有躁鬱症危險因子的病人中較高。[請參閱仿單警語和注意事項 (5.8)]

• Bupropion 等多種抗憂鬱藥物後發生的散瞳作用，可能在解剖學上隅角狹窄且沒有暢通之虹
膜切口的病人中，誘發隅角閉鎖發作。[請參閱仿單警語和注意事項 (5.9)]

• 在 bupropion 的臨床試驗中，曾通報特徵為搔癢、蕁麻疹、血管性水腫和呼吸困難等症狀且
需要治療的類全身性過敏/全身性過敏反應。[請參閱仿單警語和注意事項 (5.6)]

• 在接受胰島素和/或胰島素分泌促進劑（如 sulfonylureas 類）治療的第二型糖尿病病人中，
體重減輕可能提高低血糖的發生風險。

• 針對第二型糖尿病病人，建議定期測量血糖濃度。[請參閱仿單警語和注意事項 (5.10)]

CONTRAVE 中文仿單

肝毒性

躁症的活化

隅角閉鎖型青光眼

接受抗糖尿病療法的
第二型糖尿病病人發
生低血糖的潛在風險

過敏反應

• 發生頻率未知。曾通報服藥後出現疑似皮膚型紅斑狼瘡和系統性紅斑性狼瘡發作之不
良反應。 [請參閱仿單副作用 (6.1)]

藥物導致之
紅斑性狼瘡

CONTRAVE 注意事項 (1/2)

• CONTRAVE 含有 bupropion，這是與某些抗憂鬱藥物相同的活性成分。
• 在短期試驗中，抗憂鬱藥物曾提高兒童、青少年與年輕成人出現自殺想法和行為的風

險。 [請參閱仿單黑框警語、警語和注意事項 (5.1)]

• 過去在使用 bupropion 戒菸的病人中曾通報嚴重神經精神性不良事件。
• 包括情緒變化（含憂鬱和躁症）、幻覺、殺人意念攻擊行為、躁動、焦慮和恐慌，以及

自殺意念、自殺嘗試和自殺成功等。[請參閱仿單警語和注意事項 (5.2)]

• Bupropion 可導致癲癇發作。癲癇發作的風險具有劑量相關性。
• 臨床試驗接受 CONTRAVE 的病人中，癲癇發作的發生率約為 0.1%，而安慰劑組為

0% 。[請參閱仿單警語和注意事項 (5.3)]

• CONTRAVE 可導致收縮壓和/或舒張壓上升，以及休息時心跳速率的上升
• 在其他含 bupropion 產品的臨床實務經驗中曾通報發生高血壓，而且部分案例屬重度且

需要急性治療。[請參閱仿單警語和注意事項 (5.5)]

• 類鴉片用藥過量的易感性：CONTRAVE 由於含有 naltrexone 成分（屬於類鴉片受體拮抗
劑），因此不應用於長期使用類鴉片藥物的病人。

• 如需實施長期鴉片劑療法，應停用 CONTRAVE 治療。[請參閱仿單警語和注意事項 (5.4) 以及藥物交互作用
(7.2)]

CONTRAVE 中文仿單

自殺

戒菸治療中的神經精神
性不良事件及自殺風險

癲癇發作

接受類鴉片止痛劑

血壓和心跳
速率的上升

CONTRAVE 禁忌症

目前突然停用酒精、
benzodiazepine類藥
物、barbiturate類藥物

及抗癲癇藥物
[請參閱仿單警語和注意事項

(5.3) 以及藥物交互作用 (7.7)]

使用單胺氧化酶抑制劑
(MAOI)

[請參閱仿單禁忌症 (4) 以及
藥物交互作用 (7.1)]

在停用MAOI與啟用
CONTRAVE治療之間應相隔至

少14天

CONTRAVE 中文仿單

長期使用類鴉片或鴉片劑
之促效劑或部分促效劑，

或突然戒斷鴉片劑
[請參閱仿單警語和注意事項 (5.4) 

以及藥物交互作用 (7.2)]

有癲癇症或
癲癇發作的病史
[請參閱仿單警語和注意
事項 (5.3)]

暴食症或
心因性厭食症
[請參閱仿單警語和
注意事項 (5.3)]

未受控制的
高血壓
[請參閱仿單警語和
注意事項 (5.5)]

已知有躁鬱
症病史
[請參閱仿單禁忌
症 (4)]

重度
肝功能不全
[請參閱仿單禁忌
症 (4)]

使用其他含
bupropion
的藥品
[請參閱仿單禁忌症
(4)]

對 CONTRAVE 
的任何成分過敏
[請參閱仿單警語和注意
事項 (5.6)]

已知有中樞神
經系統腫瘤
[請參閱仿單禁忌症
(4)]

CONTRAVE 常見不良反應

1. CONTRAVE 中文仿單; 2. Hong K, et al. Clin Obes. 2016;6(5):305-12.

• 雖為常見副作用，但大多會在開始治
療後 4 週內緩解2

• 建議病人選在週末開始服用，並採取
緩解措施，如補充水分、少量多餐等

• 噁心副作用與 CONTRAVE 造成之體
重下降無關2

噁心/嘔吐

(32.5%)

便祕

(19.2%)

頭痛/頭暈

(9.9-17.6%)
失眠

(9.2%)

口乾

(8.1%)

臨床試驗中噁心副作用的發
生時機與嚴重度2

10

8

6

4

2

0
0 4 8 12 16 20 24 28 32 36 40 48 52 5644

Severe
Moderate
Mild

Dose escalation phase
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Take home message

 目前在我國核准適用於肥胖治療的藥物且有長期療效之證據的有三種:

Orlistat, Bupropion/Naltrexone(Contrave) 及 Liraglutide 3.0 mg (Saxenda)

 目前坊間尚有下列非適應症性的藥品作為減重用藥，包括瀉藥、麻黃素、抗憂鬱
劑、利尿劑、降血糖藥、降血脂藥、甲狀腺素、纖維等，其主要用途及適應症，並
非衛生福利部核准使用於減重。因此，利用上述等藥品於減重，係屬於藥品「仿單
核准適應症外的使用」，依衛生福利部 2002 年公告之「仿單核准適應症外的使用
原則」不建議使用，以共同保障病人用藥權益。

 即使減重的需求與市場雖大，長短期使用減重藥物的安全性，仍應被重視。

 民眾務必使用合法處方藥物，若私自購買仿單標示外使用藥物，或逕自國外代購，
易忽視藥物安全性、副作用及交互作用；若出現嚴重危害時，無法取得藥害救濟。

Obesity Reviews. 2022;23:e13372.

Lancet 2022;299.10321.259-269

Diabetes Care 2022;45(Suppl. 1):S113 – S124 | https://doi.org/10.2337/dc22-S008Diabetes Care 2022;45(Suppl. 1):S113 – S124 | https://doi.org/10.2337/dc22-S008



Endoscopic Bariatric and 
Metabolic Therapies Workshop

1st 

Dietary approaches to obesity
management

09:10-09:25

Speaker: 周佳慧 營養師



Endoscopic Bariatric and 
Metabolic Therapies Workshop

1st 

11

• Combining reduced calorie intake and increased physical activity 
for weight loss is more effective than a single approach, and 
diet-exercise in a lifestyle change approach is more effective.

• Negative energy balance is a necessary condition for weight loss. 
Generally, the principle of losing 0.5 kg/week, reduce caloric 
intake by 3500 kcal/week, that is, reduce calorie intake by at 
least 500 kcal/day.

Kirk et al., 2012

Lean & James, 1986

Dietary recommends of obesity 6Treatment approaches to obesity 

MeikeWiechert and Christina, 2021

5

4

Public Health England., 2022

1. Dietary recommends of obesity

2. Dietary recommends of post bariatric surgery 

3. Nutritional care of bariatric surgery patients in FEMH 
Fit Center

Outlines 3

1. Dietary recommends of obesity

2. Dietary recommends of post bariatric surgery 

3. Nutritional care of bariatric surgery patients in FEMH 
Fit Center

Outlines 2

Dietary approaches to
obesity management

亞東紀念醫院 周佳慧營養師

Endoscopic Bariatric and Metabolic 
Therapies Workshop

1

1
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• The Mediterranean diet
- Abundance of plant-based foods
- Moderate intake of fish and dairy
- Low intake of red meat
- Use of extra virgin olive oil as the main source of dietary fat

• The anti-inflammatory and anti-oxidant property of the Mediterranean diet 
 to promote weight loss and improvement on comorbidities. 

• Short term studies: superiority of the Mediterranean diet over the high-
protein diet in inducing weight loss in obesity.

The Mediterranean diet 12

Anuradha et al., 2022

Mary et al., 2019

Carbohydrates 53%

Proteins
22%

Fats
25% 

Ketogenic Diet & weight loss
• The interventional weight loss program based on a VLCK (very low-

calorie-ketogenic) diet is most effective in reducing body weight and 
improvement of glycemic control than a standard hypocaloric diet 
with safety and good tolerance for T2DM patients.

• When conducted under the supervision of healthcare professionals, a 
VLCKD(Very low-calorie ketogenic diets) is an effective and safe 
treatment for weight loss in patients with obesity, including those 
affected by mild kidney failure.

A Goday et al., 2016

Adriano et al., 2020

11

The ketogenic diet 
 The KD comprises a high-fat component, very low carbohydrates, and 

adequate proteins, and has been clinically used since the early 1920s to 
control seizures in patients with epilepsy, especially those who do not 
respond adequately to antiepileptic medication.

Dowis & Banga, 2021

10
• Low- or very low-carbohydrate ketogenic diets have been popular in

weight management. There is some evidence that these diets maybe 
associated with increased satiety and decreased hunger and desire to 
eat, with a lower decrease in the satiety peptide YY compared to low 
fat diets.

• It is possible that the beneficial effects of the low carbohydrate intake 
observed in most of these trials is the result of a profound decrease in 
energy intake, compared to the control diet, and the concomitant 
energy deficit that would inevitably produce a greater weight loss.

low carbohydrate diet

Gibson et al., 2015

9

Mary et al., 2019

8Summary findings of dietary modifications for weight loss

Mary et al., 2019

v

• Specification of an energy intake target that is less than that 
required for energy balance, usually 1,200 to 1,500 kcal/d for 
women and 1,500 to 1,800 kcal/d for men (kilocalorie levels are 
usually adjusted for the individual’s body weight and physical 
activity levels)

• Calorie reduction
-↓certain food intake (such as high sugar, low fiber or high fat) 
- Use meal replacements. 
 Negative energy balance can be achieved

Jensen et al., 2014

Raynor & Champagne, 2016

7Dietary recommends of obesity 
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• Bariatric surgery with malabsorption, due to reduced food intake or 
limited absorption, which can easily lead to vitamins and minerals
deficiencies, such as vitamin B1, B12, folic acid, A, D, E, K, Fe, Ca etc.

• Preoperative and postoperative nutritional assessments are 
recommended, preferably with biochemical tests, so as not to be ignored 
asymptomatically.

• The frequency of postoperative nutritional assessments is recommended 
every 3 to 6 months for the first year and annually thereafter. 

18

Bradley et al., 2016

Colles et al., 2008
Kruseman et al., 2010

Mary et al., 2019

Dietary recommends of bariatric surgery 

• Proper diet selection after bariatric surgery involves more than the 
energy and macronutrient composition. Adequate vitamin and 
mineral composition of the diet is essential to ensure that surgery 
improves nutritional status. 

• Malabsorption is present to some extent with most surgeries. 
Therefore, diet after surgery should be monitored closely for 
adequacy by a nutritionist.

Dietary recommends of bariatric surgery 17

https://www.hpa.gov.tw/Pages/EBook.aspx?nodeid=1788

Carter et al., 2021

16

Anuradha et al., 2022

Multidisciplinary care team in endoscopic bariatric therapies

• If severely obese patients do not respond to a treatment plan that 
includes nutritional, exercise, and behavioral interventions plus anti-
obesity drugs, bariatric surgery may be appropriate.

• Bariatric surgery
- Traditionally for the treatment of severe obesity (BMI ≧ 35 kg/m2)  
- Many studies in recent years have supported that bariatric surgery can 

be used for mild obesity (BMI ＞ 30 kg/m2 or BMI ＞ 27 kg/m2)      
,especially those with poorly controlled T2DM, overt hypoxic heart 
disease and other obesity-related diseases.

Dietary recommends of bariatric surgery 

Phyllis and Donna, 2005

15

https://www.hpa.gov.tw/Pages/EBook.aspx?nodeid=1788
Mary et al., 2019

Anuradha et al., 2022

1. Dietary recommends of obesity

2. Dietary recommends of post bariatric surgery 

3. Nutritional care of bariatric surgery patients in FEMH Fit 
Center

Outlines 14

• A total meal replacement intervention providing 800 kcal daily in obese 
individuals for 6.5months led to a greater weight loss, compared to a 
prescribed low fat dietary plan with an energy restriction of 500–750 kcal.

• Because meal replacements have clear calories, are easy to carry, and 
eliminate the hassle of food selection and matching, compliance is high 
and the weight loss effect is remarkable. 

Gibson et al., 2015

13Meal replacements

Ard et al., 2019
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24

Anuradha et al., 2022

Lean meat 8EX
Low fat milk 1EX
Low GI Cereals 3EX
Fruit 3EX
Veg 6EX
Oil 0EX

CHO (48.3%)
PT (27.8%)
Fat (23.9%)

High protein 
High Fiber

low glycemic index

9. Women who are planning to become pregnant 
supplementing enough folic acid
vitamin A supplementation can consider safer β-carotene.

10. The principle of healthy and balanced diet is the principle of long-term 
postoperative diet.
Patients should be informed that surgery may reduce physiological hunger, 
but it cannot prevent the temptation of external environment.

23

Kruseman et al., 2010

Post-operative attention

https://www.hpa.gov.tw/Pages/EBook.aspx?nodeid=1788

7. Gastric bypass and biliopancreatic bypass surgery or duodenal 
transposition are prone to lack of water-soluble B1
 Supplemented if persistent vomiting (2~3 times/week).

8. Fat-soluble vitamin supplementation is recommended due to 
malabsorption of fat after biliopancreatic bypass surgery or duodenal 
transposition surgery.

22

Canetti et al., 2009

Post-operative attention

Anuradha et al., 2022

5. After bariatric surgery, there is a high risk group of vitamin B12 deficiency. 
 the lack of gastric acid and intrinsic factors
 release and absorption of B12 from food protein are affected

6. Iron deficiency is also common after gastric sleeve resection and gastric 
bypass surgery. 
-Especially women of childbearing age should supplement 50-100 mg/d.     
-Consume with fruit juice (containing Vit-C) to improve absorption 
-Avoid concomitant use with high calcium foods or supplements

21

Colles et al., 2008

Rudolph & Hilbert, 2013

Post-operative attention

1. Eat small and frequent meals, slow chew food more.

2. Drink enough water (≥ 1.5 L/day or 30 mL/kg/day)
 eat solid liquids at the same time
 avoid beverages 15 minutes before and 30 minutes after meals

3. Protein intake is 60-80 g/day, or 1.1-1.5 g/kg of ideal body weight. 

4. Bariatric surgery often increases the risk of osteoporosis. 
 gastric acid secretion affects CaCO3 absorption 
 calcium citrate supplementation with Vit-D type

Post-operative attention 20

Bradley et al., 2016
Canetti et al., 2009

Miranda-Peñarroya et al., 2022
Mechanick et al., 2020

• Initial progressive dietary guidance
clear liquid→ full liquid→ soft diet→ solid foods

• Adequate protein intake
• Avoid dehydration
• Ensure vitamin/mineral supplementation
• To deal with postoperative gastrointestinal symptoms, such as diarrhea, 

bloating, vomiting, acid reflux (especially after gastric sleeve resection to 
eat too much or too quickly), dumping syndrome (especially after gastric 
bypass), food intolerance, dysphagia, constipation … etc., and establishing 
healthy eating behaviors. 

19

https://www.hpa.gov.tw/Pages/EBook.aspx?nodeid=1788

Nunes et al., 2020

Dietary recommends of bariatric surgery 
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30食譜範例

全流質參考食譜 半流質參考食譜 1200大卡減重均衡飲食參考食譜

資料來源:亞東體雕減重整合醫療團隊團隊醫師與營養衛教手冊

Advances in diet for sleeve gastric retraction surgery 29

資料來源:亞東體雕減重整合醫療團隊團隊醫師與營養衛教手冊

Advances in diet for sleeve gastric retraction surgery 28

資料來源:亞東體雕減重整合醫療團隊團隊醫師與營養衛教手冊

Advances in diet for sleeve gastric retraction surgery 27

資料來源:亞東體雕減重整合醫療團隊團隊醫師與營養衛教手冊

Recommend a low-calorie diet and strictly encourage 
healthy eating habits, encourage patients to 
maintain a meal diary and actively engage in physical 
activity and  increase the calorie intake from 800 to 
1200 Kcal.

Anuradha et al., 2022

Throughout the stages, good hydration and 
frequent meal intake in smaller volumes are 
stressed. (Pureed diet)

Anuradha et al., 2022

It is essential to take small volumes at frequent
intervals to prevent rapid gastric distension and 
minimize intolerance.

Anuradha et al., 2022

確認目前飲食進展階段
複習術後飲食進展及各階段注意事項
衛教六大類份量及食物代換

Nutritional care of bariatric surgery patients

營養師第1次訪視
(手術前2~3週)

營養師第2次訪視
(手術後1~3天，醫師照會)

營養師第3次訪視
(手術後1個月追蹤)

線上營養師
(術後追蹤)

26

調查飲食史、生活型態、運動習慣...等
修正飲食問題
說明術後飲食進展~手術營養衛教手冊

體重變化
確認目前飲食階段及評估實際攝取量
給予飲食建議、複習六大類份量及代換

透過線上拍照與記錄每餐飲食
協助種類及份量控制

FEMH FIT CENTER
1. Dietary recommends of obesity

2. Dietary recommends of post bariatric surgery 

3. Nutritional care of bariatric surgery patients in
FEMH Fit Center

Outlines 25
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Thanks for 
your attention!

33

33

手術後可以照常應
酬喝酒嗎?

衛教經驗分享

術後還可以吃蛋糕、
喝含糖飲料嗎?

進展清流質飲食時
可以喝雪碧嗎?

術後吃麻油龍膽石斑後，
為何會腹脹不舒服?

個案

32

熱量 醣類 蛋白質 脂質 膳食纖維
333大卡 38.5公克 25.6公克 9.0公克 2.4公克

Oral Nutritional Supplements

熱量控制

高蛋白補充
熱量 醣類 蛋白質 脂質

127大卡 7.8公克 20.8公克 1.4公克

31
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台灣過重及肥胖BMI分布
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BMI >=35 30 <= BMI < 35 27 <= BMI < 30 24 <= BMI < 27

過重及肥胖盛行率分布 (2018)

男性 女性

%

外科減重手術

外科代謝減重醫學會及健保規範下

 BMI>37.5

OR

 BMI>32.5且合併有高危險併發症，如：第二型糖尿

病患者其糖化血色素經內科治療後仍7.5％、高血

壓、呼吸中止症候群

 減重門診半年

 才符合外科開刀的資格

Indications for bariatric surgery

 BMI ≥ 40, or more than 100 pounds overweight.
OR

 BMI ≥ 35 and at least one or more obesity-related co-
morbidities such as type II diabetes (T2DM), 
hypertension, sleep apnea and other respiratory 
disorders, non-alcoholic fatty liver disease, 
osteoarthritis, lipid abnormalities, gastrointestinal 
disorders, or heart disease.

 Inability to achieve a healthy weight loss sustained for 
a period of time with prior weight loss efforts.

Obes Surg 2014;24:42-55

肥胖及過重人數逐年上升

History and Rationale of EBMT and MDT care

高雄榮民總醫院 胃腸肝膽科

高崧碩 醫師
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胃內水球 Bioenteric Intragastric Balloon
Choices of 
endoscopic bariatric & metabolic therapies 

 Bioenteric Intragastric Balloon

 Aspiration therapy

 Endoluminal bypass liners

 Transpyloric shuttle Magnetic compression 
gastrojejunostomy

 Mucosal resurfacing

 Endoscopic sleeve gastroplasty

The wishes for endoscopic therapies

 Less invasive

 Less risky

 Similar or better weight-loss effect compared 
with operation

 Good durability

 Easily performed

 Patient’s satisfaction
Gastrointest Endosc. 2015 Sep;82(3):425-38

The role of endoscopy in bariatric pts

 An important tool for evaluation, diagnosis, 
management of complications.

Mini-invasive Surg 2020;4:47
World J Gastroenterol 2014; 20(24): 7777-7784

Treatment Gap? Endoscopy?

Effects of anti-obesity drugs

Am J Clin Nutr 2014;99:14–23

Anti-obesity 
drugs: 
sibutramine and 
orlistat.
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Efficacy of Orbera BIB

 Favorable weight-loss outcomes with 
statistical significance

 Over the control group

 Mean difference in AWL: 7.88 kg

 BMIL: 2.49 kg/m2 

 %EWL: 25.02%

 %TWL of 1.62%.

Obesity Surgery (2020) 30:2743–2753

Indications and Contraindications

Indications

 BMI

 27 ~ 35 kg/m2 in Europe

 30 ~ 35 kg/m2 in US

 Failed previous attempts at 

weight management

 Alternative or bridging 

intervention for operation 

Contraindications

 Previous gastric surgery

 Large hiatal hernia

 UGI bleeding conditions

 Inflammatory GI disease

 Coagulation or liver disorder

 Psychiatric disorder

 Unwilling for lifestyle 
modification counseling

 Pregnancy

JSLS. Jan-Mar 2016;20(1):e2015.00107

General Concepts of BIB

 Approved for use in US in 2016 and in Taiwan in 2018

 Most involve endoscopic placement and removal

 Requires lifestyle changes to be effective

 Very low complication rates

 47% delay in gastric emptying

 Removal after 6 months

Steps of insertion and removal 

World J Gastroenterol. 2016;28;22(24): 5495-5504

Different types of BIB

Orbera

450~700 ml

Reshape

Dual System

Obalon

<250 ml gas

Mini-invasive Surg 2020;4:47Mini-invasive Surg 2020;4:47
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Adverse events of aspiration therapy 

Am J Gastroenterol. 2017 Mar;112(3):447-457

Aspiration therapy ~ 4 years

Obes Surg. 2018 Jul;28(7):1860-1868

Effects of Aspiration therapy (1 year)

Am J Gastroenterol. 2017 Mar;112(3):447-457

N = 137 v.s. N = 70

14.2%

AspireAssist System (Aspire Bariatrics)

 Indications:
 BMI of 35 to 55 kg/m2 (US)

 failed to lose weight with non-surgical alternatives.

 Placed using standard pull technique 

 Aspirate gastric contents 20~30 mins after meals

 Remove 25~30% of calories

Gastrointest Endosc Clin N Am 2017;27:277-88

Concepts of Gastrostomy

 Percutaneous Endoscopic Gastrostomy tubes

 Used for feeding in patients 

unable to eat

 Used for removal of gastric

fluid in patients with intestinal obstruction

 AspireAssist System (FDA approved in 2016)

 Used for Aspiration Therapy: removal of a portion 
of gastric contents after a meal for weight loss

Aspiration therapy
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Magnetic Anastomosis System

Gastrointest Endosc 2017;86:904-12.

Invented in 2011

Uncertainty

 Higher than anticipated incidence of spontaneous 
hepatic abscesses detected in the treatment group 
especially when sleeves in place > 3 months.

 Study put on enrollment hold by DSMB, FDA notified 
and could not come to agreement with GI Dynamics 
on mediation of this complication.

 Unclear how the FDA will rule on the complication 
data.

Surg Obes Relat Dis. 2016 Jun;12(5):e47-e50

Study Results

 A pilot study in 2008 (n=12)
 10/12 maintaining the device for 12 weeks

 %excess weight loss: 23.6%

 All 4 diabetic patients had normal fasting glucose levels

 Another study for follow-up 12 ~ 18 months (n=24/39)

Ann Surg 2012;255:1080-5
Surg Obes Relat Dis 2008;4:55-9

Endoluminal bypass liners

 Under clinical trial and yet to be FDA-approved

 Nitinol anchor, barbs, retrieval drawstring, 
impermeable fluoropolymer linear, 2 feet long

 Removal after 12 months

Obesity Surgery (2020) 30:2743–2753

Endoluminal bypass liners

Gastrointest Endosc. 2012 Jul;76(1):1-7

Invented in 2008
mimics the anatomic 
changes of RYGB

Aspiration Therapy

It should be considered in cases of severe obesity as a 
bridge therapy to more effective weight loss procedures

Obesity Surgery (2020) 30:2743–2753
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Mucosal resurfacing for diabetes

 Procedures:
 Sizing balloon → Submucosal saline injection → thermal 

ablation

 Site: from 1 cm distal to ampullar vater to ligament of Treitz

Diabetes Care 2016;39:2254-61

Mucosal resurfacing for diabetes

Magnetic Anastomosis System

Gastrointest Endosc 2017;86:904-12.

Magnetic Anastomosis System

Gastrointest Endosc 2017;86:904-12.

Magnetic Anastomosis System

Gastrointest Endosc 2017;86:904-12.

Magnetic Anastomosis System

Gastrointest Endosc 2017;86:904-12.

 The small bowel is accessed by colonoscopy and enteroscopy.
 The magnets are deployed in the jejunum and ileum
 Reduction in postprandial insulin and glucose levels and 

increase in peptide YY levels and GLP-1
 Mechanism: partial flow diversion
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Endoscopic sleeve gastroplastyFDA approval for study

 The FDA granted breakthrough device 

designation for a first-in-class duodenal 

mucosal resurfacing intervention for adults 

with insulin-treated type 2 diabetes, according 

to an industry press release.

 Fractyl gets FDA approval for Revita DMR IDE 

study to treat diabetes

Adverse Events of Resurfacing

Gut 2020;69:295–303

HbA1c reduction at week 24

(−10±2 mmol/mol (−0.9%±0.2%)

Gut 2020;69:295–303

N = 36

Weight: Modestly reduced 

(−2.5±0.6 kg, p<0.001)

Gut 2020;69:295–303

Patients (BMI 24–40) with T2D on stable oral glucose-lowering drug

HbA1c 59–86 mmol/mol (7.5%–
10.0%)

Hypothesis

 It is hypothesized that mucosal remodeling 
may reset duodenal enteroendocrine cells that 
have become diseased. 

 This restores signaling and amplify the incretin 
effect

 Human trials were conducted in 2014.
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Multidisciplinary team ~ 多專科團隊

 Traditional diagnosis and treatment model

 Relatively simple and less effective

 The technical aspects of EBTs have been well 
explained

 The nutritional management surrounding EBTs 
and the effectiveness of multidisciplinary team 
for maximizing weight loss will be described.

Am J Transl Res. 2021 Apr 15;13(4):2571-2580
Digestive Endoscopy2021;33: 321–334

The wishes for endoscopic therapies

 Less invasive

 Less risky

 Similar or better weight-loss effect compared 
with operation

 Good durability

 Easily performed

 Patient’s satisfaction
Gastrointest Endosc. 2015 Sep;82(3):425-38

EBMT mimicking or not mimicking surgery

Clinical Gastroenterology and Hepatology 2017;15:619–630

Endoscopic Sleeve Gastroplasty

 TFDA approval in 2020/10

1-year: (17.57% vs 29.28%, p < 0.001)

J Gastrointest Surg (2018) 22:267–273

1. ↓ ghrelin without ↑ GLP-1 or PYY levels.

2. delay gastric emptying and increase satiation

Endoscopic Sleeve Gastroplasty

OBES SURG (2021) 31:70–78

Introduced in 
2013 and 
modified till now
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Thank you for your attendanceRole of each member in MDT

Nutrients 2022, 14, 3450.

Bariatric MDT

 The backbone for success of any bariatric 
program

 nutritional intervention

 physical activity planning

 behavior changes

 overcoming psychological barriers

bariatric MDT

 Suggested core members

 obesity physician (Endocrine, FM, GI man)

 specialist surgeon

 dietitian

 psychologist

 anesthetist

 There is no standardized approach to patients after 
bariatric endoscopy treatment

Obesity, Bariatric and Metabolic Surgery pp 1–8
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曾屏輝 教授



Endoscopic Bariatric and 
Metabolic Therapies Workshop

1st 

Intragastric balloon and injection of 
botulinum toxin A for obesity
management: pros and cons

09:55-10:10

Speaker: 戴啟明 部長
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Results from pivotal RCTs

Am J Gastroenterol. 2019;114(9):1421-1431

Summary of IGB characteristics

FDA: Food and Drug Administration
CE: European Community

World J Gastrointest Endosc. 2021;13:238-259
Gastroenterology 2017;152:1791–1801

Outlines

✓Intragastric balloon (IGB)

✓Intragastric botulinum toxin A (BTA) injection

Treatment Recommendations for Obesity on the 
Basis of AHA/ACC/TOS Obesity Guideline

BMI category (kg/m2)

Treatment 25–26.9 27–29.9 30–34.9 35–39.9 >40

Lifestyle: 
diet, physical activity,
behavior therapy

With 
comorbidities

With 
comorbidities + + +

Pharmacotherapy
With 

comorbidities + + +

Endoscopic bariatric 
therapies + + As bridge 

therapy

Bariatric and 
metabolic surgeries

With 
comorbidities +

Clin Gastroenterol Hepatol. 2017;15(5):631-649.e10, Circulation. 2014;129(25 Suppl 2):S102-38, Clin Nutr. 2017;36(4):917-938.

✓ Obese patients who fail to achieve adequate weight loss 
after lifestyle modification and pharmacotherapy

✓ These BMI thresholds should be reduced by 2.5kg/m2 for 
Asian patients

IGB ESGBTA

Treatment Recommendations for Obesity on the 
Basis of AHA/ACC/TOS Obesity Guideline

BMI category (kg/m2)

Treatment 25–26.9 27–29.9 30–34.9 35–39.9 >40

Lifestyle: 
diet, physical activity,
behavior therapy

With 
comorbidities

With 
comorbidities + + +

Pharmacotherapy
With 

comorbidities + + +

Endoscopic bariatric 
therapies + + As bridge 

therapy

Bariatric and 
metabolic surgeries

With 
comorbidities +

Clin Gastroenterol Hepatol. 2017;15(5):631-649.e10, Circulation. 2014;129(25 Suppl 2):S102-38, Clin Nutr. 2017;36(4):917-938.

Based on BMI and comorbidities

義大醫院 胃腸肝膽科

Chi-Ming Tai (戴啟明), MD, PhD

Intragastric balloon and injection of botulinum toxin A 
for obesity management: pros and cons
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Comparison of effectiveness of IGB in patients with BMI <32 and BMI ≧32

Total
(n=28)

BMI <32
(n=16)

BMI ≧32
(n=12)

P-value

BMI reduction at time of BIB removal,
median (range)

3.7 (0.1-9.4) 3.1 (0.1-7.7) 4.3 (1.1-9.4) 0.14

BWL at time of BIB removal, 
median (range)

9.5 (0.1-25.5) 7.9 (0.1-18.1) 10.5 (2.4-25.5) 0.16

% EWL at time of BIB removal, median (range) 40.1 (0.94-132.3) 44.7 (0.94-132.3) 34.4 (7.07-66.3) 0.71
Responders at time of BIB removal, n (%) 20 (71.4) 11 (68.8) 9 (75%) 1.0
Responders 1 year after BIB removal, n (%) 12 (42.9) 10 (62.5) 2 (16.7) 0.02
BMI reduction in responders 1 year after BIB

removal, median (range)
2.1 (1.0-6.7) 2.08 (1.1-4.5) 2.3 (1.0-6.7) 0.7

BWL in responders 1 year after BIB removal,
median (range)

5.9 (2.8-18.3) 6.1 (2.8-11.3) 5.6 (2.8-18.3) 0.81

% EWL in responders 1 year after BIB removal,
median (range)

27.2 (11.1-94.3) 29.7 (21.0-94.3) 17.1 (11.1-47.6) 0.14

✓IGB placement can achieve significant weight loss and improvement of co-
morbidities in obese patients.
✓Better adherence to dietitian counseling is associated with better response. 
✓Patients with BMI <32 maintain better weight loss at 1 year after IGB removal.

Tai CM, et al. Obes Surg. 2013;23:2068-74

Effectiveness of IGB treatment for obese patients: 
one-year follow-up after balloon removal (E-Da experience)

Tai CM, et al. Obes Surg. 2013;23:2068-74

Characteristics Baseline 
(n=28)

At time of BIB removal 
(n=28) P-value

BMI (kg/m2), mean (SD) 32.4 (3.7) 28.5 (3.7) < 0.01
WC (cm), mean (SD) 101.9 (8.9) 90.6 (9.3) < 0.01
SBP (mm Hg), mean (SD) 136.8 (14.3) 125.9(11.5) < 0.01
DBP (mm Hg), mean (SD) 84.0 (13.4) 76.1 (9.8) < 0.01
Glucose (mg/dL), median (range) 93.5 (83.0-209.0) 91.0(76.0-117.0) < 0.01
AST level (IU/L), median (range) 33.0 (16.0-170.0) 23.0 (13.0-110.0) < 0.01
ALT level (IU/L), median (range) 49.0 (15.0-196.0) 22.0 (6.0-99.0) < 0.01
Triglyceride (mg/dL), median (range) 149.0 (45.0-241.0) 88.5 (38.0-197.0) < 0.01
Cholesterol (mg/dL), median (range) 200.0 (124.0-350.0) 186 (109.0-257.0) 0.13
HDL-cholesterol (mg/dL), median (range) 45.0 (31.0-62.0) 52.0 (31.0-92.0) 0.01
LDL-cholesterol (mg/dL), median (range) 119.5 (52.0-245.0) 114.0 (42.0-184.0) 0.03
Metabolic syndrome, n (%) 18 (64.3) 9 (32.1) 0.01

✓April 2009 ~ June 2011, 28 obese patients,
✓ Female:23 (72.1 %), Age: 31.5 (20–55) years
✓One-year follow-up after balloon removal
✓ 16 patients with BMI <32 , 12 patients with BMI ≧32

✓ Responders (n=20) : lost more than 20% of excess weight
✓ Adherence to dietitian counseling was significantly better 

in responders than in non-responders (85 vs. 25 %, 
respectively; P<0.01)

Weight loss through each month

The weight loss with IGBs is most steep within the first 3 months.

Gastrointest Endosc. 2015;81:1330-6

第一周處理急性併發症:噁心,嘔吐,胃酸逆流

積極衛教,且配合長期飲食和行為監控調整
計畫，以長期維持減重成效

Troubleshooting: Partial deflation of IGB
✓Early withdrawal of the aspirator

Biopsy forceps!

✓Balloon leak

IGB extraction
✓ Clear liquid diet before removal
✓ IVG
✓ Overtube:
• Prevent aspiration
• Prevents IGB from getting stuck 

in the upper esophageal sphincter

✓ Needle aspirator, grasper

ASGE Technology Committee. Gastrointest Endosc. 2012;76:1-7

Orbera IGB
approved for use in Europe in 1997;  FDA in 2015

「胃內水球術」:

• 在胃鏡的觀察下，將一個矽膠材質的扁氣球，從嘴巴置入胃部，之後再打進約500cc的
生理食鹽水(亦即在胃部放一個500cc的水球)

• 目的在於藉由這種填充胃部，產生飽食感降低食物攝取量的方式來達到減重的效果
• 此水球可放置六個月，之後要取出，以防止水球滲漏。。

✓ 400-700ml (500 ml)
✓ NS+methylene blue
✓ 輕度麻醉: propofol
✓ 不需住院
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Outlines

✓Intragastric balloon (IGB)

✓Intragastric botulinum toxin A (BTA) injection

禁忌症

✓嚴重胃腸道的發炎疾病，包括：嚴重食道炎、胃或十二指腸潰瘍、癌症、或克隆氏症之類
的特殊發炎疾病。

✓可能的上胃腸道出血情況，例如：食道或胃靜脈曲張、先天或後天腸道微血管擴張、或胃
腸道的其他先天異常(例如：閉鎖或狹窄)。

✓嚴重裂孔疝氣(Hiatal Hernia >5cm)。

✓食道或咽喉(例如狹窄或憩室)結構異常。

✓過去曾經接受胃或腸手術。

✓服用阿斯匹林抗發炎藥物、抗凝血劑或其他胃問題而未受到醫療監督的病患。

✓所有其他可能會提高內視鏡檢查危險性的醫療行為。

✓懷孕或哺乳的婦女

Am J Gastroenterol. 2019;114(9):1421-1431

✓適應症
• BMI介於27至32間，同時有肥胖合併症，飲食和運動減重依然無法達成或維
持減重成效的病患。

• 不想接受減重手術之病態性肥胖病患。

✓特質
• 減重動機:結婚、交友、健康… (被動型的患者效果差)

• 避免給患者裝水球就有效的觀念
• Binging eating disorder:合併精神科治療

Complications
✓ 4/8 of gastric perforations occurred in 

patients who had undergone previous 
gastric surgeries. 

✓ Four deaths were either related to 
gastric perforation or an aspiration 
event

Am J Gastroenterol. 2019;114(9):1421-1431
Gastrointest Endosc. 2015;82:425-38

Association between fluid-filled IGB filling volumes and %TBWL in 
clinical trials of the single, fluid-filled IGB

Obes Surg 2017; 27(9):2272–8

Small increments in weight loss were observed 
when increasing the balloon volume beyond 500 mL.

500 intragastric balloons: what happens 5 years thereafter?

✓ Half of the patients maintained >20% excess weight loss at 1 
year after IGB removal 

✓ A quarter of patients kept this weight loss at 5 years

Gastrointest Endosc. 2015;82(3):425-38

EWL: excess weight loss, 過多體重

%EWL:25.4%

Meta-analysis by ASGE
% EWL at 12 months (6 months after balloon removal) 

with Orbera IGB

Obes Surg. 2012;22(6):896-903
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Conclusions
✓ IGBs are safe and effective weight loss tools that lead to improvements in physical and mental health.

✓Better results of intragastric injection of BTA in Asian (or overweight/obese class I) ? 

✓To optimize the effect of the EBMTs, they should be used in conjunction with a multi-disciplinary 

program.

✓Management of obesity has evolved to a model of chronic disease management. 

Combination therapy: 

an initial weight loss strategy including short-term devices such as IGBs, followed by an 

aggressive weight-maintenance phase using long-term pharmacotherapy and lifestyle changes. 

Efficacy of Intragastric Balloon Placement and 
Botulinum Toxin Injection in Bariatric Endoscopy

Surg Laparosc Endosc Percutan Tech. 2020;30(6):500-503

6 months Early removal: 5 in group 2 and 6 in group 3

J Clin Med. 2022;11(12):3325

✓ Retrospective study
✓ IGBI +low-calorie high-protein diet course (N=49) 

vs. low-calorie high-protein diet course (N=22) 
✓ 12 weeks 

-11.5%

-1.8%

Reasons for good result:
✓ Higher dose of BTA
✓ Multiple site injection

29.3

J Gastroenterol Hepatol. 2022;37(6):983-992

✓ 6 RCTs with 192 participants
✓ Dose of BTA: 
• ranged from 100 to 500 U
• 200 U was the most commonly used dose
✓ Intragastric puncture sites:
• antrum only in three studies
• antrum plus other sites in the other studies.

✓ No difference in the absolute weight loss between 
intragastric BTA injection and control, 

✓ Subgroup analysis showed a significantly decreased 
absolute weight 

• BTA injection dose ≥ 200 U (MD, 2.04 kg)
• Multiple injection regions in the stomach combined with 

diet control (MD, 4.44 kg)

✓ Intragastric BTA injection was no superior to saline in 
absolute weight loss or BMI change

✓ Significantly lengthened the gastric emptying time 
✓ Absolute weight loss was significantly higher among the 

patients with baseline BMI more than 40 kg/m2

(MD, − 5.31; 95% CI, − 6.17 to − 4.45)

Obes Surg. 2020;30(10):4081-4090

n=140

Procedures
✓ Inject 30ml of botulinum type A (Botox; Allergan, 

Irvine, CA) containing 300 units in 0.9% normal 
saline through a 25-gauge needle

✓ Inject 10ml each on antrum, body, and fundus 
through submucosal injection

J Clin Med. 2022;11(12):3325

Mechanisms
✓ Delay the gastric emptying and improve satiety by 

causing a temporary paralysis at the injection site
✓ Its effect is lost gradually over the first 3 to 6 months, 

and there is no permanent damage
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Endoscopic sleeve gastroplasty for 
obesity management: pros and cons

Speaker: 鍾承軒 主任
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Endoscopic bariatric and metabolic therapies

Gastric approach

Tawadros Aet al. Ther Adv Gastrointest Endosc 2020, Vol. 13: 1–11; Dolan RD, et al. Annu Rev Med. 2021. PMID: 34554827

Intestinal approach
Aspiration therapy

Intragastric balloon (IGB)

Endoscopic sleeve 
gastroplasty (ESG) 

Primary obesity surgery 
endoluminal (POSE)

Duodenal mucosal resurfacing (DMR)

Endoluminal 
magnetic jejunal 
diversion

Duodenal-jejunal bypass liner

Intragastric botox injection

Transoral outlet reduction 
(TORe) of GJA after RYGB

Step-up therapeutic approach for obesity

24

27

30

35

40

Current Obesity Reports 2021;10:396-408; Endocr Rev. 2022;43:507-557. Curr Obes Rep. 2021. PMID: 34297346

2~5% 5~10% 5~20% 10~20% 20~40%

(BMI) 

(Goal wt loss) 

Diet / Exercise / 
Behavioral intervention

Anti-obesity 
medication

Surgery

Endoscopic 
bariatric and 
metabolic therapies 

Obesity-associated health disturbances
MENTAL
• Attention deficit diseases
• Depression / Anxiety
• Panic disorders

METABOLIC 
• DM
• Dyslipidemia
• Gout

CARDIOPULMONARY
• Atherosclerotic / CAD
• Hypertension
• Atrial fibrillation
• Heart failure
• Sleep apnea
• Asthma / COPD

COAGULATION
• Deep vein thrombosis
• Lung embolism

MALIGNANCY
• Breast cancer
• Colorectal cancer
• Esophageal adenoca
• Gastric cancer
• Pancreatic cancer
• Liver cancer
• Gallbladder cancer
• Ovarian / endometrial ca
• Thyroid cancer
• Multiple myeloma

SKIN
• Psoriasis
• Striae

MUSCULOSKELETAL
• Osteoarthritis
• Fatigue / back pain
• Physical impaired

REPRODUCTION
• Polycystic ovarian syndrome
• Hypogonadism / Male infertility

UROGENITAL
• UTI
• Incontinence

HEPATOBILIARY
• Gallstone
• NAFLD / NASH / Cirrhosis

Prevalence of obese adult population (BMI ≥ 24)

Grading WHO (for Asian) Taiwan HPA
Underweight < 18.5 (18.5) < 18.5
Healthy weight 18.5~24.9 (18.5~22.9) 18.5~23.9
Overweight 25~29.9 (23~24.9) 24~26.9
Pre-obese － (25~29.9)
Class I 30~34.9 27~30 (輕度)
Class II 35~39.9 30~35 (中度)
Class III ≥ 40 ≥ 35 (重度)

38.3%

53.4%

2013~2016

58.4%

2017~2020

42.6%

Health Promotion Administration, Taiwan 2020; WHO 2021

0.00%

10.00%

20.00%

30.00%

1975 2014 2025

Global data

Male Female

Outlines

Endoscopic sleeve gastroplasty 
(ESG): ready for the prime time ?

Basic procedures of ESG

Endoscopic Sleeve Gastroplasty for              
Obesity Management: Pros and Cons

Chen-Shuan, CHUNG (鍾承軒) MD, MSc 

Division of Gastroenterology & Hepatology,                     
Department of Internal Medicine;                                            

Ultrasonography and Endoscopy Center                                         
Far Eastern Memorial Hospital, New Taipei City, Taiwan

(亞東紀念醫院)
Dec 11, 2022

1st Endoscopic Bariatric and Metabolic Therapies Workshop
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ESG with more significant and sustained weight loss than IGB

● A total of 28 studies were included in the final meta-analysis. 

● Only 1 study directly compared ESG to IGB, 9 studies evaluated ESG alone, while 18 
studies evaluated IGB

Singh et al. Obesity Surgery (2020) 30:3010–3029

ESG (n=1,979) IGB (n=3,025)

Weight regain

Adverse events

Nausea

Addition of liraglutide to ESG results in superior efficacy

● Retrospective study of prospectively collected data from patients undergoing ESG at 3 outpatient 
clinics in Brazil between November 2017 and July 2018

● Liraglutide was offered to all patients 5 months after ESG. 

● Patients with liraglutide (ESG-L) were matched 1:1 to patients who declined it (ESG).

● Primary outcome: %TBWL and %EWL 7 months after liraglutide (12 months after ESG).

Badurdeen D et al. Gastrointest Endosc. 2021 Jun;93(6):1316-1324.e1.

Variable ESG (n=26) ESG-L (n=26) P val
TBWL (%) 20.51 24.72 <0.001
EBWL (%) 69.94 84.33 <0.001
BMI loss, kg/m2 7.31 8.88 <0.001
Visceral fat (%) 10.54 7.85 <0.001
HbA1C (%) 5.40 5.09 0.013

ESG is superior to lifestyle modification for class 1 and 2 obesity 
~ multicenter ESG randomized interventional trial (MERIT) ~

● Primary / Secondary endpoints: EWL / Metabolic comorbidities at 52 wks.

Barham et al. Lancet 2022 Aug 6;400(10350):441-451.

EWL

TWL

49.2%

3.2%

13.6%

0.8%

0%
20%
40%
60%
80%

100%

ESG (primary) ESG (primary &
crossover)

Control

Improving Worsening

92% 93%

0%
20%
40%
60%
80%

ESG (primary) ESG (primary
& crossover)

Control

Improving Worsening

0%
20%
40%
60%
80%

ESG (primary) ESG (primary &
crossover)

Control

Improving Worsening

60%

0%
20%
40%
60%
80%

100%

ESG (primary) ESG (primary &
crossover)

Control

Improving Worsening

DM

Hyperlipidemia

HTN

Metabolic syndrome

15%
44%

27%

40%
30%

30% 32%

28%

67%

6% 9%

40%

23%

83% 83%

5%

35%

38%

(P<0.005) (P<0.05)

(P<0.001)

Class I/II obesity 21~65 y/o 
(nine US centers)

Lifestyle modification alone (n=124)

Lifestyle modification + ESG (n=85)

RCT (1:1.5) Cross-over at wk 52

ESG is a safe and effective treatment option for 
patients with NAFLD and obesity

● In this single-center prospective study, consecutive adult patients  (n=26) with NAFLD 
who underwent ESG between November 2018 and May 2019 were included.

Jagtap N et al. Indian Journal of Gastroenterology (November –December 2021) 40(6):572–579

TBW (kg)

BMI (kg/m2)

11.3% 18.07%

P=0.001

P=0.001

Hepatic steatosis index

P=0.001

Non-alcoholic fatty liver disease score 

P=0.001

FIB-4 index
P=0.001

AST-to-PLT ratio

P=0.001

ESG is effective and safe for weight reduction

● Meta-analysis of 8 original studies (1,772 patients), 2016~2019

Hedjoudje A et al. Clinical Gastroenterology and Hepatology 2020;18:1043–1053

Pooled 
proportion

1-month 3-month 6-month 12-month 18-24-month

TBWL 8.77% 11.28% 15.14% 16.50% 17.15%
BMI reduction 3.05% 3.86% 5.65% 6.14% 6.56%
EWL 32.42% 47.07% 57.71% 61.83% 66.92%

• Mortality: 0%
• Pain or nausea requiring hospitalization: 1.08%
• Upper GI bleeding: 0.56%
• Peri-gastric leak or collection: 0.48%
• Pulmonary embolism: 0.06%
• Pneumoperitoneum: 0.06%

Severe AE

Endoscopic sleeve gastroplasty (ESG)

Neto MG et al. Obesity Surgery (2021) 31:70–78 Brunaldi VO, et al. Curr Obes Rep. 2021 Sep;10(3):290-300.

Indications
● No age or BMI limit 

● Minimum recommended BMI >27 kg/m2

● Ideal indication with grade I (I~II) obesity BMI 30~35 kg/m2

Patient factors
● History of surgery involving esophagus, stomach, 

duodenum or bariatric surgery

● Alcoholism, pregnant, drug addiction, uncontrolled 
psychiatric disorders, unwilling/allergic to PPI

● Coagulopathy disorders, decompensated cirrhosis, 
unable to discontinued medication with bleeding tendency

Bleeding tendency

Anatomical factors
● Active inflammation of UGI, potential bleeding 

stigmata (varices), gastric polyposis, motility 
disorders, hiatal hernia > 5cm, congenital or 
structural anomalies

Contraindications
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ESG promotes weight loss through several key mechanistic 
pathways involving emptying time and gut hormones

● Priori-designed single center nested sub-study (18 patients with ESG, 18 patients with 
lifestyle interventions) of MERIT trial

Vargas et al. Gut 2022 Oct 14;gutjnl-2022-327816. doi: 10.1136/gutjnl-2022-327816. Online ahead of print.

Gastric emptying time ESG Lifestyle intervention only P value
T ½ (min) at 3-month 152.3 ± 47.3 89.1 ± 27.9 <0.001
T ½ (min) at 12-month 137 ± 37.4 90.1 ± 23.4 <0.001

3-month 
% TBWL

6-month 
% TBWL

12-month 
% TBWL

ESG Lifestyle intervention
Baseline 12-mo P-val Baseline 12-mo P-val

Total 
ghrelin 
(pg/ml)

772 1,116 <0.001 968 925 0.39

GLP-1, 
pmol/L

6.8 7.2 1.0 8.2 8.5 0.77

PYY 
(pg/ml)

82.5 77 0.302 97 93 0.77

Greater delay in GE at 3-mo associated with higher TBWL at 3-, 6- and 12-mo

Physiologically due to prolonged 
gastric emptying + weight loss

ESG delays gastric emptying and a trend toward 
increased insulin sensitivity

● Twenty-five obese individuals (21 female; mean body mass index, 35.5 ± 2.6 kg/m2;mean age, 47.6 ±
10 years) underwent ESG at Mayo Clinic (median follow-up 9 months)

● Three (12%) patients had serious AE (a perigastric inflammatory collection, a pulmonary embolism, 
and a small pneumothorax) but made full recoveries with no need for surgical interventions.

Berham et al. Clin Gastroenterol Hepatol 2017 Jan;15(1):37-43.e1.

ESG is safe and effective for super-obesity patients with 
contraindication for abdominal surgery

● Prospective study of patients (n=24) at high-risk for bariatric surgery due to high-BMI, severe comorbidities, or 
impenetrable abdomen. [Edmonton Obesity Staging System (EOSS), 8 (33.3%), 14 (58.3%), and 2 (8.3%) patients 
were respectively classified as EOSS 2, 3, and 4]

● Mean operation time was 114.7 (± 26.0) min. AE (4.2%) with moderate gastric mucosal bleeding.

Li R et al. Obesity Surgery (2021) 31:3400–3409

CHF with artificial heart 
pump

Liver transplantation for 
NASH related LC

Giant incisional hernia Impenetrable abdomen with 
multiple surgical scars

ESG with lower short-and mid-term weight loss            
than LSG, but fewer AE including GERD

● Meta-analysis of 7 studies with 6,775 patients (3,413 ESG vs. 3,362 LSG)

Beran A et al. Obes Surg 2022 Nov;32(11):3504-3512

Overall adverse events

GERD

TBWL at 6-month

TBWL at 12-month

TBWL at 24-month

Favor LSG         Favor ESG

Favor LSG         Favor ESG

Favor LSG         Favor ESG

Favor ESG         Favor LSG

Favor ESG         Favor LSG

A non-inferiority propensity score matched 
comparative study of ESG vs. LSG (3,018 patient pairs)

Alqahtani et al. Gastrointest Endosc 2022 Jul;96(1):44-50.
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Suture pattern

● Brazilian consensus: most (77.5%) used suture pattern is the square/rectangle (Barham/Galvao).

Neto MG et al. Obesity Surgery (2021) 31:70–78

ESG procedures
Cinch: dropping anchor after 6~8 stitches in “U” shape then pulling trailing suture (do not 
forcefully but pull-and-loose intermittently) and minimizing CO2 insufflation 

On average, 4–6 sutures are used in each case.

1. 2. 3.

4.

5.

ESG procedures

Marking: ant and post wall, angle to 2cm 
below EGJ, sparing antrum/proximal fundus

Closing anchor whenever moving 
without intention to suturing

Suturing: standard “U” shape; helix below leading suture 
when ant-to-post, and above leading suture when post-to-ant 
direction; leading suture below trailing suture

2~4cm interval of suture; Bite when alignment tube invisible 

x 3~4

Ant-to-Post

Post-to-Ant

Trailing 
suture

Leading 
suture

2~4 cm

Position of suturing system under endoscopic view

H290Z

HQ290

H290

Needle guard

Alignment tube

Preparation of overstitch endoscopic suturing system

(Brazilian consensus agreement)

● ETGA (100%), supine or left decubitus position, prophylactic antibiotics (97.4%),                           
DVT prophylaxis (compression device or heparin) (92.5%)

● Double channel  (OverStitch) or single channel endoscope (OverStitch Sx)

● CO2 insufflation (100%), Overtube (58.5%), APC (95.1% without marking)

Needle driver (handle) / end cap

Anchor exchange

Suture cinch

Tissue helix Suture-anchor

Neto MG et al. Obesity Surgery (2021) 31:70–78
2-0 polypropylene suture

Outlines

Endoscopic sleeve gastroplasty 
(ESG): ready for the prime time ?

Basic procedures of ESG
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Takeaway messages

● Trained endoscopists can use suturing device to facilitate weight loss by reducing 
stomach volume through ESG in adult patients with obesity with BMI 30 ~ 50 kg/m2 who 
have not been able to lose weight, or maintain weight loss, through more conservative 
measures. (U.S. FDA July 12, 2022 )

● ESG is non-inferior to or with lower short- and mid-term weight loss than LSG, but fewer 
adverse events including GERD. 

● Among endoscopic bariatric and metabolic therapies, ESG is the most promising 
procedure in terms of efficacy and safety. However,  long-term data and randomized 
controlled trials in comparison with other bariatric procedures are warranted.

Multidisciplinary care for obesity

Office 
staff

Surgeon / 
Endoscopist

Exercise  
specialist / 
Dietician

Endocrin-
ologist / 

Pharmacist

Behavior 
coach Psychiatrist

Multifaceted Care

Education and 
Marketing

Technology and 
competency

Cost and 
reimbursement

Communication

Post-procedural care
● Resume oral intake on POD2 once no complications develop (may be outpatient procedure) 

● Recommended medications to reduce symptoms in the adaptation period are: PPI (maintained for 
1~3 months), ondansetron, hyoscine/scopolamine, steroid (dexamethasone), analgesics.

● The patients were followed up at regular intervals by multidisciplinary team members (dieticians, 
gastroenterologists, surgeons, endocrinologists, physiotherapists, psychologists, special nurses, 
pharmacists) and index outcome measurement.

FIT Center, Far Eastern Memorial Hospital; Negi A, et al. Nutrients. 2022. PMID: 36014956

Suturing the gastric fundus does not confer benefit

● Two-center (USA) retrospective analysis of 247 patients who underwent ESG with (ESG-FS) 
or without (ESG-NFS) fundal suturing

● Primary outcome: %EWL at 3, 6, and 12 months post-ESG

● Secondary outcomes: SAE rate and procedure duration

Farha J et al. Endoscopy 2021 Jul;53(7):727-731.

ESG-NFS ESG-FS P value
EWL (%) at 3-mo 38.4 31.2 0.001
EWL (%) at 6-mo 54.7 37.7 <0.001
EWL (%) at 12-mo 65.3 40.6 <0.001
SAE (%) 2.0 2.6 >0.99
Procedure time (min) 59.1 93.0 <0.001
Suture number 5.7 8.4 <0.001

Without 
fundus 
suture

Fundus 
suture

Hypothesis: Preserving adaptive relaxation function of fundus =>                       
delayed gastric emptying time without increasing intragastric pressure after eating

Suture pattern does not influence outcomes of ESG

● Single-blind, single-center, prospective randomized controlled trial (each group n=16)

● Age 18 to 65 years, obesity class I or II  (BMI 30–40 kg/m2)

Gkolfakis P et al. Endosc Int Open . 2022 Sep 14;10(9):E1245-E1253.

A: pattern “band”

B: pattern “volume 
reduction”

C: pattern “dams”

Creating a pouch at 
upper body, mimicking 
gastric band to 
increase fundus 
distensibility

Longitudinal suture on 
anterior wall

Making bridges (dams) 
in gastric body

TBWL EBWL

9.13

11.29
9.96

P=0.59

34.54
44.75

46.94

P=0.89

The three groups did not differ in terms of adverse events, mean gastric emptying 
time or in terms of satiety tests at the end of the follow-up. 

Suture pattern does not influence outcomes of ESG

● Retrospective and comparative review of 5 years of prospectively collected data 
(n=88) at two hospitals in Barcelona, Spain

Espinet-Coll et al. Endosc Int Open 2020 Oct;8(10):E1349-E1358

Transverse 
bilinear (TBp)

Transverse 
monolinear (TMp)Longitudinal (Lp)

• No differences in %TBWL but there were in %EWL (43.7 
± 20.4%, 59.8 ± 18.9% and 45.4 ± 14.9% in TBp, Lp and 
TMp patterns, respectively) (P = 0.034). 

• No differences in number of sutures (mean 5.2 ± 0.73, r 
= 4 – 7) or stitches (mean 27.4 ± 6.50, r = 18 – 50) applied. 

• 43 of 72 (59.7%) major comorbidities were resolved. 
• No serious AEs were noted with any pattern.
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Thank you for your attentions !
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Bariatric surgeries: indications and 
outcomes

Speaker: 陳盛世 主任
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Introduction 
 1950s, the jejunoileal bypass (JIB) surgery, 

the earliest method of Obesity and 
Metabolic Surgery,  an effective treatment 
for weight loss and dyslipidemia-serious 
metabolic post-JIB side effects-failure

 An experimental evaluation of the nutritional importance of proximal and distal small intestine. Ann Surg 1954

 1966, Dr. Mason introduced the first gastric 
bypass operation-to different 
complications- change to standart Roux-
En-Y

 Mason EE, Ito C. Gastric bypass in obesity. Surg Clin North Am 1967

 WHO- in 2016 identified -39% of adult 
men and women (aged +18) with a BMI 
>25 kg/m2 were “overweight”. Further 11% 
of men and 15% of women with BMI >30 
kg/m2 were “obese”.

 18% of children and adolescents were 
overweight or obese

 more than 10% of the whole world 
population -now introduced as “Globesity”

 Vasileva LV, Marchev AS, Georgiev MI. Causes and solutions to "globesity": The new fa(s)t alarming global epidemic. 
Food Chem Toxicol 2018;

Prevalence 
 Obesity is one of the major public health 

problems for modern world
 Obesity and obesity related chronic 

diseases including, cardiovascular disease, 
diabetes, metabolic syndrome, and many 
cancers are increasing globally.

 1980 and 2013 showed that, obesity-
related deaths are three times more than 
fatalities related to malnutrition and 
starvation

 Ng Met al. Global, regional, and national prevalence of overweight and obesity in children and adults during 
1980-2013: a systematic analysis for the Global Burden of Disease Study 2013

 How to choose appropriate procedure 
for metabolic surgery –( definitions and 
current indications for obesity and 
metabolic surgery)

 Tips, tricks and complication of surgery 

Treatment of Obesity 

Chen Sheng Shih 
Director of bariatric surgery of Kaohsiung  Veterans 

General Hospital 
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 Joint Pain and Osteoarthritis (OA)
The Knee osteoarthritis risk was 0.1% for 

BMI < 20, but 13.6% for BMI> 36. For 
every 5kg weight gain, there is a 
commensurate 36% increased risk for 
developing OA.

 UCLA 
Center for Obesity and Metabolic Health

Hypertension and Hyperlipidemia
 normalization of hypertension in 30-50% of 

patients with medication and reduced need of 
antihypertensive treatment in a further 20-
30% of patients.

 resolution of dyslipidemia in about 60%
 50% reduction of heart attack risk and more 

than 50% reduction of stroke risk. UCLA Center for Obesity and 
Metabolic Health

 2.Fatty liver disease
 (NAFLD) is one of the most common 

causes of chronic liver disease worldwide, 
and morbid obesity is strongly associated 
with its development.

 NAFLD is subdivided into nonalcoholic 
fatty liver (NAFL), hepatic steatosis without 
inflammation, and nonalcoholic 
steatohepatitis (NASH), 

 general approach to the overweight or obese 
patient with NAFLD or NASH is lifestyle 
modification and weight loss. UCLA Center for Obesity and 
Metabolic Health

Benefit of bariatric and metabolic  
surgery 
 1.Diabetes Mellitus -remission or improved 

Obesity is a major independent risk factor 
for developing type 2 diabetes, and more 
than 90% of type 2 diabetics are overweight 
or obese, female,male(93 fold, 42fold)

UCLA Center for Obesity and Metabolic Health

 Current accepted operations -promise 
maximum weight loss and metabolic 
regulatory effects with minimum 
complication rates.

 Current guidelines support the use of 
metabolic surgery in individuals with 
mild obesity and uncontrolled Type 2 
Diabetes Mellitus (T2DM)

 Rubino F, Nathan DM, Eckel RH, et al. Metabolic Surgery in the Treatment Algorithm for Type 2 Diabetes: A 
Joint Statement by International Diabetes Organizations. Diabetes Care 2016

 Current concepts of Bariatric and Metabolic 
Surgery operations and recent metabolic 
studies -the mechanisms of these 
operations seem to extend beyond the 
magnitude of weight loss.

 different hormonal pathways-for the early 
metabolic improvements, especially 
weight–independent glucose-lowering 
effects of Bariatric and Metabolic Surgery

 Madsbad S, Mechanisms of changes in glucose metabolism and bodyweight after bariatric surgery. Lancet Diabetes 
Endocrinol 2014
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Bariatric surgey and long term nutrtional issue, world journal of diabetes 2017

Methods of surgery

 1.restrictive:
Lap band, sleeve gastrectomy 
 2.restrictive+malabsortion 
 Roux-en-Y gastric bypass 

surgery ,biliopancreatic diversion ,mini-
gastric bypass(OAGB ,SADI-S)

 3.malabsortion-duodenal switch

Obesity-Asia Pacific 

 Polycystic Ovary Syndrome and Infertility
 30 percent to 70 percent of obese women of 

reproductive age and is associated with 
irregular period, excessive hair and a high 
risk of infertility. 

 47.0% of patients who were unable to 
become pregnant preoperatively were 
successful after bariatric surgery

 UCLA Center for Obesity and Metabolic Health

Obstructive Sleep Apnea 
A 10 percent increase in weight was 

associated with a six fold increase in risk 
of incident OSA, 70-80 % resolution or 
improvement

Obesity Associated Cancer
 nearly 80% reduction of cancer 

incidence after bariatric surgery.
 UCLA Center for Obesity and Metabolic Health

 Mortality
 prospective study from the United States 

revealed an increased risk of death with 
being either overweight (20 to 50 percent 
increase in those between 26.5 to 29.9) or 
obese (two- to over threefold increase in 
those ≥30).

 UCLA Center for Obesity and Metabolic Health
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Fried M, Yumuk V, Oppert JM, et al. Interdisciplinary European guidelines on 
metabolic and bariatric surgery. Obes Surg 2014

Past indications 

 Obesity surgery guidelines throughout 
the years –change over time

 1978(NIH)- high serious complications-
age limit 50 years old 

 1991(NIH)-Vertical banded 
gastroplasty(VBG), Gastric bypass are 
recommended 

Operation selection for bariatric 
and metabolic surgery
 Choice of surgery-depends –
 1.patient’s status weight loss
 2.metabolic control 
 3.patient’s preferences
 4.surgeon’s expertise
 5.facilities 
 None of the different approaches for 

obesity and metabolic surgery has gained 
superiority over another.

 Definitions and current indications for obesity and metabolic surgery,2021

Prevalence Prevalence

 2013 survey of (IFSO), the total number 
of bariatric procedures performed 
worldwide was 468,609

 RYGB-45%, SG-35%
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Sleeve gastrectomy
 fewer major complications within the first 

month of the post-operative period
 Young MT, Gebhart A, Phelan MJ, et al. Use and Outcomes of Laparoscopic Sleeve Gastrectomy vs Laparoscopic Gastric Bypass: 

Analysis of the American College of Surgeons NSQIP. J Am Coll Surg 2015;

 ASMBS defines SG as a recognizable 
primary surgical procedure for patients who 
was planned a staged approach.

 restrictive operation -an increased post-
operative intraluminal pressure

 strong evidence that SG is shown to 
increase post-operative reflux or de 
novo reflux 

 Howard DD,et al. Gastroesophageal reflux after sleeve gastrectomy in morbidly obese patients. Surg
Obes Relat Dis 2011

Tips, tricks and complication of 
surgery 

 Sleeve gastrectomy 
 Roux-en-Y (RYGB)

The contraindications for 
Bariatric Surgery
 A life threatening disease in the short-

term;
 Patients who are not able to care for 

themselves;
 Secondary diabetes and T2DM with 

positive antibodies (anti-GAD or ICA) or 
having less than 1 ng/mL c-peptide level 
or unresponsive to mixed meal 
challenge are contraindicated for 
bariatric surgery.

The contraindications for 
Bariatric Surgery
 Absence of medical management;
 Non-stabilized psychotic disorders;
 Severe depression and/or personality 

disorders;
 Alcohol abuse and/or drug addiction;

ASMBS/IFSO
NEW Guidelines for BMS(2022)
 Major updates to 1991 NIH Guidelines for 

bariatric surgery

 Metabolic  and Bariatric surgery(MBS)is recommended 
for individuals with BMI≧35kg/m² ,regardless of 
presence ,absence, or severity of vommorbidotoes.

 MBS should be considered for individuals with 
metabolic disease and BMI 30-34.9 kg/m²

 BMI thresholds should be adjusted in the Asian 
population such that BMI ≧25kg/m² suggests clinical 
obesity, and individuals with BMI ≧27.5kg/m² should 
be offered MBS
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Distance from pylorus at least 
5cm

5mm

5mm

15mm

12m
m

5mm

 pneumoperitoneum via  the optical 
trocar technique

 Five troca, 12mm, 15mm, 5mm x III

French position 

 long-term results(body weight regain) -
major decrease of %EWL that could result in 
weight regain (from starting %EWL of 80% to 
50–60% in 5 years)

 20% remission rate of diabetes, within 5 
years

 RYGB, the remission rate of DM and long 
term EWL success is slightly better.

 Hoyuela C. Five-year outcomes of laparoscopic sleeve gastrectomy as a primary procedure for morbid obesity: A 
prospective study. World J Gastrointest Surg 2017

 considering indications of surgery, reflux 
is not a strong contraindication however, 
one should know that with current data 
in patients with reflux disease that was 
diagnosed preoperatively, the operation 
of choice should be the RYGB 
procedure. RYGB is shown to be 
effective on resolving GER symptoms

 Woodman G, Cywes R, Billy H, et al. Effect of adjustable gastric banding on changes in 
gastroesophageal reflux disease (GERD) and quality of life. Curr Med Res Opin 2012
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Away from EC junction 1cm

first
secon

dthridother
s

38 French OG tube , just create 
3cm gastrocolic ligament
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Apply fist GIA 

Lessor omentum

5mm
12mm12mm12mm

5mm

RYGB

 small pouch of about 30–40 mL from the 
proximal stomach 

 attaches this pouch to jejunum that is 
called a roux limb

Early complication rate 

 anastomotic leak rate was 1.15%
 myocardial infarction rate was 0.37%; 
 pulmonary embolism rate was 1.17%. 
 mortality rate following anastomotic leak 

was 0.12%, myocardial infarction -
0.37%

 pulmonary embolism was  0.18%
 S.H.Chang Early major complications after bariatric surgery in the USA, 2003–2014: a systematic 

review and meta-analysis 2017

Late complication of surgery 

 Complications of bariatric surgery that occur 
after 30 days include cholelithiasis, 
nutritional deficiencies, and neurologic and 
psychiatric complications
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OG tube

Proximal 
duodenum

Treitz ligament
Gastric pouch

EC junctionAngle of HIs
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BP limb
Peterson defect

panendoscopy

Laparoscopic 
suture

Gastrojejunostomy
anastomosis

Orifice of  
duodenum

Orifice of  pouch
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Late complication
 Stomal stenosis, most common (20%)
 Bowel obstruction, small bowel obstruction 

(1%)
 Internal hernia
 Cholelithiasis
 Micronutrient deficiencies
 Marginal ulcer
 Staple line disruption
 Ventral hernia formation

Alan A Saber,What are early complications of Roux-en-Y gastric bypass bariatric surgery?2021

Early complication 

 Anastomotic leak (1-3%)
 Pulmonary embolism, DVT (< 1%)
 Wound infection (more common with 

open approach)
 Gastrointestinal hemorrhage, bleeding 

(0.5-2%)
 Respiratory insufficiency, pneumonia
 Acute distention of the distal stomach
 Alan A Saber,What are early complications of Roux-en-Y gastric bypass bariatric surgery?2021
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