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Bariatrik cerrahinin basarili olmasi icin

Kilo vermenin saglanmasi

Yagsiz vucut kitlesinin korunmasi

Saglikli beslenme saglanmasi

Makro ve mikronutrientlerin eksikligini gideriimesi
Komorbiditelerin azalmasi/ iyilesmesi

Ekip calismasi onemli..!!!

American Society for Metabolic and Bariatric Surgery position statement on sleeve gastrectomy as a bariatric procedure
2007.

Bosnic G. Nutritional requirements after bariatric surgery. Crit Care Nurs Clin North Am 2014: 26:255.
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Beslenme programi

Az sekerli sivi gidalar Ik 24 saat te baslanip 4-6/ giin (Taburcu)
Sivi gidalardan olusan diyet 10-14 gin

Plre gidalar 10-14 gin

Yumusak gidalar 14 gin

Normal gidalar Genelde 1-1.5 ay

Hidrasyon..!!!
Summary of Bariatric Surgery Guideline

Turk J Endocrinol Metab 2017;21:140-147



Makronutrienler/proteinler

Protein Miktar:

Kadinlarda 46 gr/ gun Erkeklerde 56 gr/gun

0.8 - 1.2 gram/kg /gdin olacak sekilde bireysel ihtiyaclara
gore

Total kalorinin en az % 10 (<%35) proteinlerden olusmali

Aktif kilo verme déneminde 1.2 gr/gin ( Kas kitlesini
korumak igin)

Biliopankreatik diversion ve duodenal switch (BPD/DS)
1.5 - 2.0 gram protein/kg /gun (malabsorsiyon daha fazla)

Patterson EJ, Am Coll Surg 2003: 196:379. Courcoulas AP, JAMA Surg 2014: 149:707.
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Makronutrienler / Karbonhidratlar ve yaglar

« Gunluk kalori ihtiyacinin yaklasik 50’si karbonhidratlardan
olusmalidir

* Erken donemde minimum 50 gr /gun , ancak 130 gr ‘a
kadar cikabilir

- Kompleks karbonhidratlar secilmeli ve hasta bu konuda
egitilmeli

- Basit sekerlerin tuketimi gunluk toplam kalorinin %10’unu
gecmemeli .

Yaglar : Gunluk kalori ihtiyacini %20-35'ni olusturmali

« (ornegin 1600-kcal-diyet icin 35- 60 gram),

« Unsature yaglar tercih edilmeli.



Mikronutrientlerin eksiklik nedenleri

* Preoperatif eksiklik

( Obezite malnutrisyon ve mikronutrient eksikligi igin risk faktoru)

* Diyetle alimin azalamasi
« Malabsorbsiyon
* Yetersiz suplementasyon



TEMD obezite kilavuzu 2017

Tablo 5.6.1. Bariyatrik cerrahi 6ncesi ve sonras: izlenmesi gereken klinik ve biyokimyasal plrlmul:relm

—m
_-------_
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_------_-

B12 vitamini

Kemik mineral yopunlugu x

a: RYGB, BPD, veya BPD/DS. gibi malabsorbeif iglemlesden sonra yapillmas: 6nerilir.
Heber D, Greenway FL, Kaplan 1M, et al. Endocrine and nutritional management of the post-bariatric surgery patient: an
Endocrine Society Clinical Practice Guideline. | Clin Endocrinol Metab. 2010;95:4823-43. den uyarlanmiger.



Vitaminler ve eser elementler

Tdm bariatrik cerrahileri tiplerinde
Vitaminler ve eser elementlerin
24 ay

verilmesi

Gastrik bypass ve Biliopankreatik
diversionda ise

yasam boyu

verilmesi oneriliyor

FETTTET S

Discrepancies (except for vitamin B1, in bold) among US, Swiss and French Rec-
ommended Dietary Allowances (RDAsY in vitamins (ViL), electrolytes, trace ele-
mernts, and iron, in the adult general population. US BEDAs were stated by Food and
Mutrition Board, Institute of Medicine, and National Academies, Swiss RDAs from a
conjoint work by German, Austrian and Swiss Mutrition Societies (D-A-CH,
Deutschland (Germany}-Austria-Switzerland)}} and French RDAs by the Mational
Apency for Food Security, Environment and Work { ANSES ). M, men; W, womern.

Micronutrient! US RDAs

electrolyte)

Swiss KDAs

French RDAs

mineral
Vit A 900 (MI-700 (W) 1000 pg = 3333 Ul B0OO pg = 2664 LI
pE = 2997 (M}-2331
W Ut
Vit. B1 1.2 mg 1.2 mg 1.2 mg
Vit, B2 1.3 (MJ-1.1 (W) mg 1.4 mg 1.5 mg
vit, B3-PP 16 (M3-14 (W) mg 15 mg 12 mg
Vit. B5 5 mg 6 mg 5 mg
Vit. BG 1.5 mg 1.5 mg 1.8 mg
Vit. B9 400 pg 400 pg 330 pg
Vit. B12 2.4 pg 3 ne 24 pg
vit. C a0 (M»=75 (W) mg 100 ms 110 mg
Vit. D 15 ug 600 LIt 5ug 200 U 5 puE 200 LA
Vit, E 15 mg 13 mg 12 mg
Vit. K 120 (M)-90 (W) ng 70 pg 45 g
Calcium 1200 me 1000 mg 900 mg
Phosphorus TJ00 mg T00 mz 750 mg
Magnesium 420 (M)-320 (WY mg 350 mg 400 mg
Zinc 11 (M)-8 (W) mg 10 mg 15 mg
Selenium 55 ug 70 pg TO e
[ron B mg (M-W) 10 (M)}-15 mg (W) 10 (M)-15 mg (W)

The Swiss Society for the Study of Morbid
Obesity and Metabolic Disorders (SMOB) 2013
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Tablo 5.6.2. Bariyatrik cerrahi sonras uygulanmas: gereken vitamin ve minerallerin dozlan

Viamin/mineraldesteg | Do
Multivitamin preparac Giinde 1-2 adet

E vitamini 100-300 mg
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Table 6. Recommended nutritional supplements after barlatric surgery.

Supplement Gastric band  sg RYGB BPD-DS
Mutivitamin plus minerals each containing iron, folic acid and thiamine {number of fablefs| I i i i
Calcium citrate 1200-1500 mg/day or

Calcium carbonate 2000 mg/day 1 + ' ¢
Vitamin D o least 3000 IU titrate o »30 ng/dl + + + +
Vitamin B12 1000 pg/1-3 month im, 350-1000 pg/day oral 4 + b +
Iron 45-60 mg/day via multivitamin - + + +
GB: Gastric banding; SG: Sleeve gostrectomy, RYGB: Roux-en-Y gastric bypass; BPD/DS: Biliopancreafic diversion with duodenal switch.

Summary of Bariatric Surgery Guideline

Turk J Endocrinol Metab 2017;21:140-147



Clhinical symptoms of selected wvitamin deficiencies

Witarmim Deficiency syndrome

wirater-soluble witamins

Witarmimn B 1 Beribern — Congestive heart faillure (wet beribeaen), aphonia,
(Ehiamimne) peripheral neuropathy, Wernicke encephalopathy (Nnystaagamus,
ophthalmoplegia, ataxia), confusion, or corma

wWitamimn B2 rMonspecific symptoms iNmncluodinag edema of mucous membranes,

Criboflawin) angular stomatitis, glossitis, and seborrheic dermatitis (eg, nose,
scroturml

Niacinm Pellagra — Deaermatitis on areas exposed to sunliaght; diarrhea with

(hnicotinmic acid) womitimag, dyvsphaagia, mouth inflammation (alossitis, anmnaular

stomatitis, cheilitis); headachs, demaentia, peripheral neuraopathy,
loss of memory, psychosis, delirium, catatonia

Witamim Ba Arnermia, weakness, imsomnia,. difficulty walkinmna, masolabial
(pyridoximne, seborrheic dermatitis, cheilosis, stomatitis
pyrido=al)

Witarmim B12 Megaloblastic amnemia (pernicious anmnemial, peripheral neuraopathy
fcobalaminl wwith impaired proproception and slowvweaed mentation

Folate Megaloblastic anmnemia

Biotinm rMonspecific symptoms including altered mental status, myalgia,

dwvwsesthesias, anorexia, maculosguamous dermatitis

Panmntothenats Monspecific symptoms imncluding paresthesias, dysesthesias
C"burming feset™), anmnemia, gastrommtestimal symptoms

Witamimn & Scurvy — Ffatiguse, petechiase, ecchymoses, bhleaeding gums,
(ascorbate) depression, dry skin, impaired wound healimng

Fat-soluble wvitamins

Witamim & rNight blimndmness, xerophthalmia, keratomalacia, Bitot spot, follicular
(retimol, retimnal, hyperkeratosis
retimoic aacid)

Wita@amimn Rickets, osteomalacia, craniotabes, rachitic rosary
(cholecalciferol,
ergocalciferall

Witamin E Sensory anmnd motor neuraopathy, atax<ia, r=etinal degenseration,
(tocopherals) hemolvibic anemia
Witarmimn ko Hemorrhagic disease

(phvlloguimnorne,
menagquinmnone,
mernadions)




Diyabet / glukoz takibi



Erken donem

* Diyabetik hastalar hiperglisemi ve hipoglisemi
acisindan yakindan izlenmelidir.

* Postoperatif donemde hipoglisemiyi onlemek
icin,
Sekretagog tdrd oral antidiyabetiklerin kesilmesi
insulin dozlarinin azaltiimasi uygun olur.

* Her vizitte glisemik kontrol degerlendiriimeli,
tedavi gerekiyorsa revize edilmelidir

* A1C takibi yapilmalidir



Glisemik kontroldeki duzelme farkhh mi?

* RYGB: gunler- haftalar icinde baslar,
(kilo kaybindan bagimsiz)

» Sleeve Gastrektomi: Degisken
» Gastrik band: Ge¢ donemde basliyor

Rubino F. Diabetes Care 2008:; 31 Suppl 2:5290.
Rhee NA. Diabetes Obes Metab 2012: 14:291.
Osto E, Circulation 2015; 131:871.



https://www.uptodate.com/contents/medical-outcomes-following-bariatric-surgery/abstract/25
https://www.uptodate.com/contents/medical-outcomes-following-bariatric-surgery/abstract/25
https://www.uptodate.com/contents/medical-outcomes-following-bariatric-surgery/abstract/25
https://www.uptodate.com/contents/medical-outcomes-following-bariatric-surgery/abstract/26
https://www.uptodate.com/contents/medical-outcomes-following-bariatric-surgery/abstract/26
https://www.uptodate.com/contents/medical-outcomes-following-bariatric-surgery/abstract/26
https://www.uptodate.com/contents/medical-outcomes-following-bariatric-surgery/abstract/27
https://www.uptodate.com/contents/medical-outcomes-following-bariatric-surgery/abstract/27
https://www.uptodate.com/contents/medical-outcomes-following-bariatric-surgery/abstract/27

Diyabet remisyonunu ongorebilir miyiz?



(ABCD) score.

* Age,

* Body mass index,
*  C-peptide level,
*  Duration of T2D

Comparison of 3-year T2D remission rate of 5G and GB at different

Calculation of ABCD score for the probability of diabetes remission after
metabolic surgery

Variable Points on ABCD index gastric bypass / value
0 1 2 3

Age =40 < 4()

BMI, kg/m* <27 27-34.9 35-41.9 >42

C-peptide, ng/L. <2 229 3-4.9 >3

Duration of diabetes, yr >8 4-8 1-3.9 <]

ABCD score
SG GB

SCORE N Remission N (%) N Remission N (%) P value
10-9 T 6 (BO) 51 50 (98) 229
B-7 21 17 (81) 64 59 (92) 215
6-5 15 10 (67) 50 42 (84) 036
4-3 10 4 (40) 61 41 (51) ot - e
2-0 3 0 (0) 28 5 (18) 012
Total 36 37 (66) 254 187 (74) 233

T2D = type 2 diabetes; 5G = sleeve gastrectomy; GB = gastric bypass

procedures; ABCD score

duration of type 2 diabetes score.

*1 o M5,

age, body mass index, C-peptide level, and

Chen JC ,Surgery for Obesity and Related Diseases ] (2018)



Farkli yontemlerle DM remisiyon oranlari

T2DM Remission at Month 12

—
Bl

[
[=]

B Partial Remission

o

£ Complete Remission

27.3%

16.7%

Mumber of Participants
=]

0.0% 0.0%

Gastric Bypass (N=24) Adjustable Gastric Band (N=22) Lifestyle Weight Loss Intervention (N=23)

Partial Remission of T2DM =no medications for diabetes, glycated
hemoglobin <6.5% and FPG < 125 mg/dL.

Complete Remission of T2DM = no medications for diabetes, glycated

hemoglobin <5.7% and FPG < 100 mg/dL.
Anita P. Courcoulas JAMA 2014
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@™ The NEW ENGLAND
JOURNAL of MEDICINE

Bariatric Surgery versus Intensive Medical Therapy in Obese

Patients with Diabetes

Philip R. Schauer, M.D., Sangeeta R. Kashyap, M.D., Kathy Wolski, M.P.H., Stacy A. Brethauer, M.D., John P. Kirwan, Ph.D., Claire E. Pothier, M.P.H., Susan Thomas, R.N.,
Beth Abood, R.N., Steven E. Nissen, M.D., and Deepak L. Bhatt, M.D., M.P.H.

Table 1. Characteristics of the Patients at Baseline.*™

Characteristic
Duration of diabetes — yr
Use of insulin — no. (%)
Age — yr
Female sex — no. (%)
Body-mass indexy
Value
<35 — no. (%)
Body weight — kg
Waist circumference — cm
Waist-to-hip ratio
White race — no. (%)
Smoker — no./total no. (%)
Metabolic syndrome — no. (%)
History of dyslipidemia — no./total no. (%%)
History of hypertension — no./total no. (%)

Medical Therapy

(N=50)
8.9+5.8
22 (44)
49.7+7.4
31 (62)

36.8+3.0
19 (38)
106.5+14.7
114.5+9.4
0.95+0.09
37 (74)
15/42 (36)
46 (92)
36/43 (84)
26/43 (60)

Gastric Bypass

(N=50)
8.2+5.5
22 (44)
48.3+8.4
29 (58)

37.0+3.3
14 (28)
106.7+14.8
116.4+9.2
0.96+0.07
37 (74)
20/50 (40)
45 (90)
44/50 (88)
35/50 (70)

Sleeve Gastrectomy

(N=50)
8.5+4.8
22 (44)
47.9+8.0
39 (78)

36.2+3.9
18 (36)
100.8+16.4
114.0+10.4
0.96+0.09
36 (72)
11/50 (22)
47 (94)
40/50 (80)
30/50 (60)

P Value
0.72
1.00
0.46
0.08

0.42
0.54
0.10
0.43
0.88
0.97
0.14
1.00
0.55
0.51




The NEW ENGLAND
JOURNAL of MEDICINE

Bariatric Surgery versus Intensive Medical Therapy in Obese

Patients with Diabetes

Philip R. Schauer, M.D., Sangeeta R. Kashyap, M.D., Kathy Wolski, M.P.H., Stacy A. Brethauer, M.D., John P. Kirwan, Ph.D., Claire E. Pothier, M.P.H., Susan Thomas, R.N.,
Beth Abood, R.N., Steven E. Nissen, M.D., and Deepak L. Bhatt, M.D., M.P.H.

® Intensive medical therapy

®m Roux-en-Y gastric bypass

A Sleeve gastrectomy

A Change in Glycated Hemoglobin

B Change in Fasting Plasma Glucose

= g 20—
=
=1 0.0 = 0
? = 0.5 - ~20+
= £
I8 -1.0- Z ~40-1
—_— =
-g @ a o 60—
= -1.54 o8 55
£ § 2.0 S E -80-
> -2 .04 B2 =
ug S = -100-
E, £ 254 P<0.001 E -120
s =304 P<0.001 £ -140-
2 =33 T T T T T 6 -160 T T T T T
Baseline 3 6 9 12 Baseline 3 6 9 12
Month Month
Value at Visit Value at Visit
Intensive medical therapy 39 7.7 71 7.4 7.5 Intensive medical therapy 155 122 113 120 120
Roux-en-Y gastric bypass 9.3 6.3 6.3 6.4 6.4 Roux-en-Y gastric bypass 193 109 96 96 99
Sleeve gastrectomy 9.5 7.1 6.7 6.7 6.6 Sleeve gastrectomy 164 118 104 102 97
C Average No. of Diabetes Medications D Change in BMI
3.5
§ 3.0 o
S - 2.5 5 = 3
a5 o 4
s ko 2907 £ T
z° B 191 % -6
K 3
g 1.04 P<0.001 o ~8 P<0.001
= 0.5 -10- P=0.001
P<0.001 =
0.0 T T T T T -12 T T T T T
Baseline 3 6 S 12 Baseline 3 6 9 12
Month Month
Value at Visit Value at Visit
Intensive medical therapy 28 3.1 3.1 3.0 Intensive medical therapy 36.3 35.4 34.8 345 34.4
Roux-en-Y gastric bypass 26 1.1 0.6 0.4 03 Roux-en-Y gastric bypass 37.0 31.8 28.2 26.9 26.8
Sleeve gastrectomy 2.4 1.1 0.9 038 09 Sleeve gastrectomy 36.1 313 283 27.3 27.2




JakA. 2018 Jan 16;3189(3):266-278. doi: 10.1001/jama. 2017 20813.

Lifestyle Intervention and Medical Management With vs Without Roux-en-Y Gastric Bypass and

Control of Hemoglobin A1c, LDL Cholesterol, and Systolic Blood Pressure at 5 Years in the
Diabetes Surgery Study.

Ikramuddin S', Komer J°, Lee WJ?, Thomas AJ*®, Connett JE*, Bantle JP®, Leslie DB, Wang @*, Inabnet WB 3rd”, Jeffery RW®, Chong K®, Chuang LM1?,
Jensen MD", Vella A", Ahmed L'?, Belani K'3, Billington CJ1%.

1. yilda. Alc duzeyi <%7

% 83 bariatrik cerrahi, %29 cerrahi olmayan grup

5.yilda. Alc dizeyi <%7

% 55 bariatrik cerrahi, %14 cerrahi olmayan grup



Kan basinci takibi

Kan basinci her vizitt e élcilmeli
Tedavi gozden gecirilmelidir



Kan basincindaki degisim

Hypertension - Resolution or Improvement

“

§ —a— LAGB

S —e— LapRYGBP

; —6— OpenRYGBP

s —— SG

=

=

§

2 -

o —a .

Z Gastrik band

k

:

s

*  LSG resolution / improvement Sleeve G
significantly different at the 0.05 level
20
32
RY
10 L .
Gastrik bypass
. Baseline 1 Month 6 Months 12 Months
Baseline 1 month 6 months 12 months

LSG "N~ for Analysis 525 407 151 38
% Available for follow-up with Data 100% 81% 79% 81%
LAGB "N” for Analysis 5,641 4,799 3,286 1,405
% Available for follow-up with Data 100% 88% 83% 78%
LapRYGBP "N~ for Analysis 7,880 7,029 4,644 2,054
% Available for follow-up with Data 100% 90% 83% 76%
OpenRYGBP “N" for Analysis 583 455 330 143
% Available for follow-up with Data 100% 78% 74% 65%

Ann Surg.

2011 September ; 254(3): 410-422



Surgical Endoscopy
April 2013, Volume 27, Issue 4, pp 1273-1280 | Cite as

Reduction in obesity-related comorbidities: is gastric
bypass better than sleeve gastrectomy?

Gastrik bypass ile Sleeve Gastrektomi arasinda Hipertansiyonun duzelmesi agisindan
fark var mi?

558 hasta prospektif degerlendiriliyor ( hipertansiyonda diizelme)

Gastrik bypass Sleeve Gastrektomi
30. Gun %23.5e  karsin %22.5
6.Ay %40 ‘a karsin % 39.2

1. Vi %59.9 ‘a karsin % 38.



Kilo takibi



Kilo kaybi

Fazla kilonun kaybi (%) Siire(yil)
R.Y.G Bypass 60-85 1-1.5
S.Gastrektomi 55-80 1-15
A.Gastrik Band 45-55 2

1, Buchwald K, Avidor Y, Braunwald E, et al, Bariatric surgery: & systematic review and meta-analysis. JAMA 2004; 2921724,
2, Ballantyne GH, Measuring outcomes following bariatric surgery: weight loss parameters, improvement in co-marbid conditions, change in quality of e and patient satisfaction. Obes Surg 2003; 13:954,



Kilo kaybi — zaman iligkisi

 ilk 6 ay
4.5-7kg/ ay

 6ay-1yll
2-3 kilo/ay

6. ayda kilo kaybi

27 - 36 kg

* 1. yil kilo kaybi
45 - 54 kg

Upto date 2018



Original Investigation
January 16, 2018

Effect of Laparoscopic Sleeve Gastrectomy vs La-
paroscopic Roux-en-Y Gastric Bypass on Weight
Loss in Patients With Morbid Obesity

The SM-BOSS Randomized Clinical Trial

Ralph Peterli, MD'; Bettina Karin Wolnerhanssen, MD2+3; Thomas Peters, MD%; et al

Swiss study

217 morbid obez: 1, 2 ve 5 yillik takip verileri benzer

5.yil takip verileri

Gastrik bypass %68.3 Sleeve Gastrektomi %61.1



Original Investigation a .
anuary 16, 2018 Finnish Study

Effect of Laparoscopic Sleeve Gastrectomy vs La-
paroscopic Roux-en-Y Gastric Bypass on Weight
Loss at 5 Years Among Patients With Morbid Obesi-

ty
The SLEEVEPASS Randomized Clinical Trial

240 morbid obez 5 yillik takip verileri

Gastrik bypass %57 Sleeve Gastrektomi % 49



10-Year Outcomes After Roux-en-Y Gastric Bypass

J. Hunter Mehaffey; Damien J. LaPar; Kathleen C. Clement; Florence E. Turrentine; Michael 5. Miller; Peter T. Hallowell;
Bruce D. Schirmer

« 651 RYGB' li hastanin 10 yil takip edildigi bir ¢alismada
fazla kilonun

« 2.yilda % 74 kayip
- 10. yilda % 52 kayip



Lipid profili



Resolution of Hyperlipidemia after
Laparoscopic Roux-en-Y Gastric Bypass

Ninh T Nguyen, MD, FACS, Esteban Varela, MD, Allen Sabio, BS, Cam-Ly Tran, MD, Michael Stamos, MD,

Samuel E Wilson, MD, FACS
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Figure 1. Changes in triglyceride levels after laparoscopic gastric
bypass. Base represents baseline, dotted line represents maximal
desirable level according to the National Cholesterol Education
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Figure 2. Changes in total cholesterol levels after laparoscopic
gastric bypass. Base represents baseline, dotted line represents
maximal desirable level according to the National Cholesterol Edu-
cation Program.®
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Figure 4. Changes in low-density lipoprotein (LDL) cholesterol lev-

2ls after laparoscopic gastric bypass. Base represents baseline,

Jotted line represents maximal desirable level according to the

National Cholesterol Education Program.®

HDL (mg/dL)
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Time (months)

Figure 3. Changes in high-density lipoprotein (HDL) cholesterol lev-
els after laparoscopic gastric bypass. Base represents baseline,
dotted line represents minimal desirable level according to the
National Cholesterol Education Program.®



Tesekkurler

ibrahim.sahin@inonu.edu.tr



Resolution of Hyperlipidemia after Laparoscopic Roux-en-Y
Gasiric Bypass

Presented at the 1% Annual Academic Surgical Congress, San Diego, CA, February 2006.

MD, Samuel E. Wilson, MD, FACS

* In a retrospective study that included 95 patients one year
following RYGB, the mean total cholesterol levels
decreased by 16 percent, triglyceride levels decreased by
63 percent, low-density lipoprotein cholesterol levels
decreased by 31 percent, very-low-density lipoprotein
cholesterol decreased by 74 percent,
total cholesterol/nigh-density lipoprotein cholesterol risk
ratio decreased by 60 percent, and high-density
lipoprotein cholesterol levels increased by 39 percent. In
addition, 23 of 28 (82 percent) patients requiring lipid-
lowering medications preoperatively no longer required
medical therapy [49].


https://www.uptodate.com/contents/medical-outcomes-following-bariatric-surgery/abstract/49

Macro-, trace-, and ultra-trace minerals in man

Macro- Trace Ultra-trace
minerals minerals minerals
Calcium Copper Arsenic
Chloride Iron Boron
Magnesium Fluoride Chromium
Phosphate Manganese Iodine
Potassium Zinc Molybdenum
Sodium Mickel
Selenium
Silicon

Vanadium




Clhinical symptoms of selected wvitamin deficiencies

Witarmim Deficiency syndrome

wirater-soluble witamins

Witarmimn B 1 Beribern — Congestive heart faillure (wet beribeaen), aphonia,
(Ehiamimne) peripheral neuropathy, Wernicke encephalopathy (Nnystaagamus,
ophthalmoplegia, ataxia), confusion, or corma

wWitamimn B2 rMonspecific symptoms iNmncluodinag edema of mucous membranes,

Criboflawin) angular stomatitis, glossitis, and seborrheic dermatitis (eg, nose,
scroturml

Niacinm Pellagra — Deaermatitis on areas exposed to sunliaght; diarrhea with

(hnicotinmic acid) womitimag, dyvsphaagia, mouth inflammation (alossitis, anmnaular

stomatitis, cheilitis); headachs, demaentia, peripheral neuraopathy,
loss of memory, psychosis, delirium, catatonia

Witamim Ba Arnermia, weakness, imsomnia,. difficulty walkinmna, masolabial
(pyridoximne, seborrheic dermatitis, cheilosis, stomatitis
pyrido=al)

Witarmim B12 Megaloblastic amnemia (pernicious anmnemial, peripheral neuraopathy
fcobalaminl wwith impaired proproception and slowvweaed mentation

Folate Megaloblastic anmnemia

Biotinm rMonspecific symptoms including altered mental status, myalgia,

dwvwsesthesias, anorexia, maculosguamous dermatitis

Panmntothenats Monspecific symptoms imncluding paresthesias, dysesthesias
C"burming feset™), anmnemia, gastrommtestimal symptoms

Witamimn & Scurvy — Ffatiguse, petechiase, ecchymoses, bhleaeding gums,
(ascorbate) depression, dry skin, impaired wound healimng

Fat-soluble wvitamins

Witamim & rNight blimndmness, xerophthalmia, keratomalacia, Bitot spot, follicular
(retimol, retimnal, hyperkeratosis
retimoic aacid)

Wita@amimn Rickets, osteomalacia, craniotabes, rachitic rosary
(cholecalciferol,
ergocalciferall

Witamin E Sensory anmnd motor neuraopathy, atax<ia, r=etinal degenseration,
(tocopherals) hemolvibic anemia
Witarmimn ko Hemorrhagic disease

(phvlloguimnorne,
menagquinmnone,
mernadions)
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Table 2. Primary and Secondary End Points at 12 Months.*

Medical Therapy Gastric Bypass Sleeve Gastrectomy
End Point (N=41) (N=50) (N=49) P Value

Gastric Sleeve Gastric

Bypass Gastrectomy  Bypass
vs. Medical wvs. Medical vs. Sleeve

Therapy Therapy  Gastrectomy

Glycated hemoglobin

=6% — no. (%) 5(12) 21 (42) 18 (37) 0.002 0.008 0.59

=6% with no diabetes medications 0 21 (42) 13 (27) <0.001 <0.001 0.10
— no. (%)

Baseline — % 8.9+1.4 9.3:+1.4 9.5+1.7

Month 12 — % 7.5z1.8 6.4£0.9 6.6=1.0 <0.001 0.003 0.23

Change from baseline — percentage -1.4+1.5 -2.9+1.6 -29+138 <0.001 <0.001 0.85

points




