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And from The Practical Guide

A Guide to Selecting Treatment

BMI Category (kg/m?)
Treatment 25-26.9 27-29.9 30-34.9 35-39.9 >40
Diet, physical

activity and
behavior

Pharmaco- With
therapy comorbidities

With With
comorbidities comorbidities

+

With
comorbidities

Surgery

* Prevention of weight gain with lifestyle therapy is indicated in any patient with a BMI 2 25 kg/m?, even
without comorbidities, while weight loss is not necessarily recommended for those with a BMI of 25-29.9
kg/m* or a high waist circumference, unless they have two or more comorbidities

« Combined therapy with a low-calorie diet (LCD), increased physical activity, and behavior therapy provide
the most successful intervention for weight loss and weight maintenance.

« Consider pharmacotherapy only if a patient has not lost 1 pound per week after 6 months of combined
lifestyle therapy.

Mipfwww. nhidi. nih_govigusdeines/obesity/odb home. him
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Figure Legend:

Prevalence growth by severity of obesity. Calculations are based on the Behavioral Risk Factor Surveillance Survey. BMI indicates
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body mass index (calculated as weight in kilograms divided by the square of height in meters).
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PREVALENCIA DE OBESIDAD Y SOBREPESO EN UNA POBLACION DE
EMPLEADOS PUBLICOS

Graficol:Obesidad y sobrepeso por grupos
n:22 n:34 n:4z

=
3
N
| | ] | | | l ] |

C
B
|

B Delgado ONormal BSobrepeso OO.moderada 0OO.severa B O.morbida




A White Women

Body-Mass Index and Mortality
among 1.46 Million White Adults
N Engl J Med. 2010;363:2211-9.

LA

Any Cause Mortality According
to Body-Mass Index for All
Study Participants and for
Healthy Subjects Who Never
Smoked.

The hazard ratios were
calculated with the use of age
as the underlying time scale,
were stratified by study, and
were adjusted for alcohol intake
(grams per day), educational
level, marital status, and overall
physical activity. Subjects were
deemed healthy if they had no
cancer or heart disease at
baseline.
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Medical Complications of Obesity

Pulmonary disease
Obstructive sleep apnea
Hypoventilation syndrome

Stroke and TIA
Cataracts

Nonalcoholic fatty liver Cardiovascular disease

Steatosis
Steatohepatitis Diabetes
Cirrhosis ~ - Dyslipidemia

Gallbladder disease
Severe pancreatitis

Cancer risk

Gynecologic abnormalities
Breast, uterus, cervix

Abnormal menses

Infertility - PCOS Colon, esophagus, pancreas
Kidney, prostate
o Venous stasis and phlebitis

Gout



Relationship Between BMI and
Comorbidities
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() Bariatric surgery 2

Mechanisms of changes in glucose metabolism and
bodyweight after hariatric surgery

Sten Madsbad Carsten Dirksen, Jens| Holst

www thelancet.com/diabetes-endocrinology Vol 2 February 2014
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Figure 1: Bariatric surgery procedures

(A) Laparoscopic adjustable gastric banding is a restrictive procedure, wherein a small bracelet- like silicone band is
placed proximally around the stomach to produce a pouch of about 30 mL volume with a small opening through
which food can enter the rest of the stomach." The band is lined by an inflatable cuff linked to a subcutaneous
abdominal reservoir, allowing adjustment of the pouch outflow. (B) Sleeve gastrectomy creates a narrow tube after
longitudinal excision of most (70-80%) of the stomach.* (C) The laparoscopic Roux-en-Y gastric bypass procedure
creates a gastric pouch of about 30 mLvolume, which is drained via a Roux-en-Y anastomosis created by division of
the proximal jejunum 50-75 cm distal to the ligament of Treitz, bringing the distal segment (the alimentary [Roux]
limb) up to form a gastroenterostomy, and joining the proximal segment (the sect limb) to the small bowel
about 100 cm below the point of division. Thus, nutrients bypass the major part of the stomach, the duodenum,
and the upper part of the jejunum, and are mixed with biliary and pancreatic secretions at the site of the
entero-entero anastomosis.” (1Y) The EndoBarmier gastrointestinal liner is placed endoscopically via the mouth. The
device s a 60 cm fluoropolymer sheath, which is positioned in the duodenum bulb and fastened into place with an
anchor, and stretches into the first part of the small bowel. The device lines the mucosal surface of the bowel,
preventing contact with ingested food and fluids. Digestive enzymes from the duodenum are also prevented from
mixing with food over this distance

GLP-1

Peptide YY
Oxyntomodulin

GIP

Cholecystokinin

Ghrelin

Leptin

Energy expenditure
Food intake

Bile acids

Gut microbiota

insulin secretion

Hepatic insulin sensitivity
Muscle insulin sensitivity

Gastric emptying

More than one arrow means that data are conflicting. LAGB=laparoscopic
adjustable gastric banding. VSG=vestical sleeve gastrectomy, RYGB=Roux-en-Y
gastric bypass. GLP-1=glucagon-like peptide 1. —=no change. | =decreased.

I =increased. GiP=gastric inhibitory polypeptide (also known as glucose-
dependent insulinotropic peptide).

Table: M echanisms of weight loss and remission of type 2 diabetes after
bariatric surgery
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Figure 3: Mechanisms of RYGB important forweight loss and improved glycaemic control
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ABLE 2. Weight Loss, Bariatric Surgery Cohort

Parameter SD Min—-Max

Initial weight (kg) 136.4 28.4
Initial BMI 50.0 8.2
Ideal body weight (kg) 64.1 8.4
Initial excess weight (kg) 72.4 23.8
Excess BMI 26.5 7.8
Final weight (kg) 88.8 22.9
Final BMI 32.6 73
% Initial excess weight loss 67.1 23.7
% Initial BMI reduction 34.6 12.1
Overall follow-up (years) a3 3.8




ABLE 4. Five-Year Morbidity and Mortality

Bariatric
Controls Relative Risk Reduction

Condition/disease A n % Estimate 95Y% Cl P Value

Blood and blood-forming organs : 4 (.72 0.54 0.19 130 0.230
Cancer ) 487 8.49 0.24 0.17 0.39 0.001
“ardiovascular and circulatory ' 1530 26.69 0.18 0.12 0.22 0.001
Digestive 377 1414 2466 | 48 142 .78 0.001
Endocrinological 1566 2125 0.35 .32 .38 0.001
Gienitourinary ! 331 9.61 0.77 0.63 0.97 0.027
Infectious diseases 2140 3133 0.23 0.17 0.25 0.001
Musculoskeletal 5 682 11.90 0.41 0.32 (.55 {0.001
Nervous system 228 3.98 0.61 0.44 0.93 0.010
Psychiatric and mental 43 433 470 8.20 0.53 04] 0.73 0.00]
271 h31 11.36 0.24 0.17 0.36 0.00]

. 3.67 305 5.32 0.69 (1.48 0,96 0,027

Mortality 0.68 354 6.17 0.11 0.0d 0,27 0.001




Annals of Surgery » Volume 240, Number 3, September 2004 Surgery Decreases Long-term Mortality in Morbidly Obese Patients

TABLE 5. Five-Year Health Care Use

Cohort

Bariatric Controls
Parameter Mean (SD) [93% C1 P Value

Hospitalizations 275 (3.44) [2.53-2.95] 317(3.22) [3.08-3.25] 0.001
Hospital stay (days) 2105 (38.97) [18.67-23.43 36.59 (25.41) [33.33-30.83] 0,001
Physician visits 9.62 (15.8)[8.66 »lt).i‘):l 17.00 (21.74) [16.53-17.67)] 0,001
Total direct costs* (1996 Canadian §) 8,813 (2.344) [7623-8743] 11,854 (2,1220) [9,948-12.758] 0,001

*Includes costs for surgery and postsurgical care
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Figure 2 depicts the cumulative overall mortality iatric surgery appeared more relevant than eithe
uring a period of up to 16 years. Subjects in the the degree of subsequent weight loss or the typd

Vertical-banded gastroplasty
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Gastric bypass

No. Examined

Control 2037 1768 1660 1553 1490 1281
Banding 376 363 357 328 333 298
Vertical-banded gastroplasty 1369 1298 1744 1121 1086 1004
Gastric bypass 265 245 245 211 205 166

Figure 1. Mean Percent Weight Change during a 15-Year Period in the Control Group and the Surgery Group,
According to the Method of Bariatric Surgery.
I bars denote 95% confidence intervals.
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Figure 2. Unadjusted Cumulative Mortality.

The hazard ratio for subjects who underwent bariatric surgery, as compared
with control subjects, was 0.76 (95% confidence interval, 0.59 to 0.99;
P=0.04), with 129 deaths in the control group and 101 in the surgery group.
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Lifestvle, Diabetes, and Cardiovascular Rislk Factors 10 Years
afrer Bariatric Surgery

ANRST R ACT

BACKGROUND
Weight loss is associated with short-term amelioration and prevention of metabolic
and cardiovascular risk, but whether these benefits persist over time is unknown,

METHODS

The prospective, controlled Swedish Obese Subjects Study involved obese subjects who
underwent gastric surgery and contemporaneously matched, conventionally weated
obese control subjects. We now report follow-up data for subjects (mean age, 48 years;
mean body-mass index, 41) who had been enrolled for at least 2 years (4047 subjects)
or 10 years (1703 subjects) before the analysis (January 1, 2004). The follow-up rate for
laboratory examinations was 86.6 percent at 2 years and 74,5 percent at 10 years,

Weight Change [%)

RESULTS

After two years, the weight had increased by 0.1 percent in the control group and had
decreased by 23.4 percent in the surgery group (P<0.001). After 10 years, the weight had
increased by 1.6 percent and decreased by 16.1 percent, respectively (P<0.001). Energy
intake was lower and the proportion of physically active subjects higherin the surgery
group than in the control group throughout the observation period. Two- and 10-year
rites of recovery from diabetes, hypertriglyceridemia, low levels of high-density lipopro-
tein cholesterol, hypertension, and hyperuricemia were more tavorable in the surgery
group than in the control group, whereas recovery from hypercholesterolemia did not
differ between the groups. The surgery group had lower 2- and 10-year incidence rates 3
of diabetes, hypertriglyceridemia, and hyperuricemia than the control group; differen- Verscal banded gavmiglasty

ces between the groups in the incidence of hypercholesterolemia and hypertension e

were undetectable. Figure | Weight Changes among Subjects in the SOS Study over a 10-Year Period.

All data are for subjects who completed 10 years of the study. The average weight change in the entite group of surgically

CONCLUSIONS treated sub g ost iderical to that in the subgroup of subjects who underwens vertical bandad gastroplasty
As compared with conventional therapy, bariatric surgery appears to be a viable option The 1 bars represent the 95 percent confidence intervals

for the treatment of severe obesity, resulting in long-term weight loss, improved lifestyle,
and, except for hypercholesterolemia, amelioration in risk factors that were elevated at
baseline.
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Figure 3. Incidence of Diabetes, Lipid Disturbances, Hypertension, and Hy-
peruricemia among Subjects in the SOS Study over 2. and 10.Year Periods.
Data are for subjects who completed 2 years and 10 years of the study. The
bars and thevalues above the bars indicate unadjusted incidence rate 1 bars
represent the corresponding 95 percent caonfidence intervals (Clis). The odds
ratios, 95 percent Cls for the odds ratios, and P values have been adjusted for
z=oex, age, and body-mass index at the time of inclusion in the intervention study.
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ariaitric Surgery incadd Prevention of Type 2
COIreser Subjeocrs
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BACEGROUND

Weight loss protects against type 2 diabetes but is hard to maintain with behavioral
maodification alone. In an analysis of data from 2 nonrandomized, prospective;
controlled study, we examined the effects of bariatric surgery on the prevention of
type 2 diabetes. B Surgery and Control Subgroups

METHODS Hazard Ratio (95% Cl) P Value

In chis analysis, we included 1658 parients who underwent bariatric surgery and 0.60 = ggf‘;:;k:(”lg;"s:;g;‘a' 1.00 (ref) (ref)
1771 obese matched congro]s (with matching performed on 2 groap, rather than Contiol. professionid 0.89 (0.74-1.06) o0
individual, level). None of the participants had diabetes ar baseline. Patients in the guidance (197 events)

bariatric-surgery cohort underwent banding {19%), vertical banded gasoroplasty (69%j, + Banding (20 events) 0.20 (0.13-0.32)

or gastric bypass (12%); nonrandomized, masched, prospective conrals received usual = \/BG (84 events) 0.25 {0.19-0.31)

care. Participants were 37 to 60 years of age, and the body-mass index (EMI; the weight = GEP (6 events) 0.12 (0.05-0.27)

in kilograms divided by the square of the height in meters) was 34 or more in men
and 38 or more in women. This analysis focused on the rate of incident gype 2 dia-
betes, which was 2 prespecified secondary end point in the main study. At the time
of this analysis (January 1, 2012), participants had been followed forup to 15 years.
Despite marching, some baseline characteristics differed significantly berween the
groups; the baseline body weight was higher and risk factors were more pronoanced
in the bariatric-surgery group than in the control group. At 15 years, 36.2% of the
original participants had dropped out of the study, and 30.9% had not yet reached
the time for their 15-year follow-up examinarion.

Cumulative Incidence of Type 2 Diabetes

RESULTS
During the follow-up period, type 2 diabetes developed in 392 participants in the con-
trol group and in 110 in the bariatric-surgery group, corresponding to incidence rates
of 28.4 cases per 1000 person-years and 6.8 cases per 1000 person-years, respectively
{admsted hazard ratio with bariatric surgery, 0.17; 95% confidence interval, 0.13 10 .2%; )

P<0.001). The effect of bariarric Surgery was influenced by the presence or absence of ?:r; t::l,erkaprofessional ——
E'npaird T:Z.S[]Cg glucose (P=0.002 for the interaction) but not b:v' EMI (P=0.54). Sen- Control, professional guidance 900
sitivity analyses, including end-point imputations, did not change the overall con- Banding 3
clusions. The postoperative mortality was 0.2%, and 2.8% of patients who underwent 1;3(;
bariatric surgery required recperation within 90 days owing to comp!ications.

Follow-up (yr)

CONCLUSIONS

Eariatric surgery appears to be markedly more efficient than usua! care in the preven-
tion of type 2 diabetes in obese persons. (Fanded by the Swedish Research Coancil
and others; ClinicalTrials.gov number, NCT01479452.)
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ORIGINAIL ARTICLE

Bariatric Surgery versus Conventional
Medical Therapy for Type 2 Diabetes

», M.D., Simona Panunzi, Ph.D., Andrea De Gae , M.D., Ph.D.,
=rigo | onelli, M._D._, M.D.,
ons Pomp, M.D., M
M._D., and France

ABSTRACT

BACKGROUND
Roux-en-Y gastric bypass and biliopancreatic diversion can markedly ameliorate dia-
betes in morbidly obese patients, often resulting in disease remission. Prospective,
randomized trials comparing these procedures with medical therapy for the treatment
of diabetes are needed.

METHODS
In this single-center, nonblinded, randomized, controlled trial, 60 patients between
the ages of 30 and 60 years with a body-mass index (BMI, the weight in kilograms
divided by the square of the height in meters) of 35 or more, a history of at least
5 years of diabetes, and a glycated hemoglobin leve!l of 7.0% or more were randomly
assigned to receive conventional medical therapy or undergo either gastric bypass
or biliopancreatic diversion. The primary end pointwas the rate of diabetes remission
at 2 years (defined as a fasting glucose level of <100 mg per deciliter [5.6 mmol per
liter] and a glycated hemoglobin level of <6.5% in the absence of pharmacologic
therapy).

Medical therapy

Gastric bypass

RESULTS Bilinpancreatic diversion

At 2 years, diabetes remission had occurred in no patients in the medical-therapy
group versus 75% in the gastric-bypass group and 95% in the biliopancreatic-diversion
group (P<0.001 for both comparisons). Age, sex, baseline BMI, duration of diabetes, I
and weight changes were not significant predictors of diabetes remission at 2 years 12

or of improvement in glycemia at 1 and 3 months. At 2 years, the average baseline

glycated hemoglobin leve! (8.65£1.45%) had decreased in all groups, but patients in Months
the two surgical groups had the greatest degree of improvement (average glycated i . .
hemoglobin levels, 7.69+0.57% in the medical-therapy group, 6.35:1.42% in the Figure 2. Glycated Hemoglobin Levels during 2 Years of Follow-up.

gastric-bypass group, and 4.95+0.49% in the biliopancreatic-diversion group).

Glycated Hemoglobin (36)

CONCLUSIONS

In severely obese patients with type 2 diabetes, bariatric surgery resulted in better glu-
cose control than did medical therapy. Preoperative BMI and weight loss did not predict
the improvement in hyperglycemia after these procedures. (Funded by Catholic
University of Rome; ClinicalTrials.gov number, NCT00888836.)

N Engl ] Med 2012;366:1577-85.

Copyright © 2012 Massachusetts Megical Sodety.




Table 2. Average Absolute Values and Percentage Changes at 2 Years.*

Variable

Glucose {(mmol/liter)
Change from baseline (2¢)
Glycated hemoglobin (2¢)
Change from baseline (24)
Cholesterol (mmol/liter)
Total

High-density lipoprotein

Low-density lipoprotein

Triglycerides (mmol/liter)

Change from baseline (%6)

Blood pressure (mm Hg)

Systolic

Diastolic

Weight (kg)

Change from baseline (%5)

Excess weight lost (95)
Body-mass index

Change from baseline (2%)
Waist (cm)

Change from baseline (%6)

Change from baseline (2¢)

Change from baseline (26)

Change from baseline (%6)

Change from baseline (%¢)

Change from baseline (2¢)

Medical Therapy

(N=18)

7.83x1.66
-14.37+11.93

7.69x0.57

—8.39+9.93

4910387
-16.82+11.60
1.05x0.20
6.03x6.25
2.98+0.83
-20.31=15.24
1.91+0.39
-18.28+7.84

134.44:10.97
-11.15=12.71
87.28+9.32
—7.14x11.51
128.06=19.77
-4.74x6.37
9.29+12.94
43.07=6.44
-4.73+6.37
116.33x12.14
—7.69+7.80

Biliopancreatic

Diversion
{(N=19)

3.89+0.67
-56.23+10.01

4.95+0.49
—-43.01:9.64

2.77+0.81
—-49.25+11.52
1.08+0.16
12.98+20.66
1.25+0.71
—-64.63=15.93
0.96+0.32
-56.79+£16.70

129.21+=8.04
—14.55+12.63
82.37:421
—-13.06+8.97
89.53+17.84
-33.82+10.17
69.36=17.60
29.19+4.90
—-33.82+10.17
103.53=16.94
—-20.70+£8.34

Gastric Bypass
(N=19)

5.69+3.07
—-37.81+33.75

6.35x1.42
—-25.18+20.89

427077
-6.83+27.03
1.47+0.31
29.66x18.21
2.20=0.72
-17.21+36.21
1.15+0.48
—-21.17+41.23

132.11+10.45
-9.02+7.51
8421479
—7.30x9.42
84.29+13.35
-33.31x7.88
68.08+12.70
29.31x2.64
—-33.31+7.88
98.58+13.06
-19.91:8.44

P Valuefy

Biliopancreatic
Diversion
vs. Medical
Therapy

<0.001

Gastric Bypass
vs. Medical
Therapy

0.005

Gastric Bypass
vs. Bilio-
pancreatic
Diversion

0.03

* Plus—minus values are means +SD.
i P values for the overall comparisons were calculated with the use of analysis of variance. P values for the comparisons between each of the
two surgical procedures and medical therapy and for the comparison between the two types of surgery were calculated with the use of the

Bonferroni method in post hoc analyses.
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BACK ROUND
Observational studies have shown improvement in patients with type 2 diabetes mel-
litus after bariatric surgery.
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METHODS - A Change in Glpostad H: B Change in Fastng Plasom Ghocose
In this randomized, nonblinded, single-center trial, we evaluated the efficacy of
mtensive medical therapy alone versus medical therapy plus Roux-en-Y gastric by-
pass or sleeve gastreccomy in 150 obese patients with uncontrolled type 2 diabetes.
Ihe mean (£5D) age of the patients was 498 years, and 66% were women. The
average glycated hemoglobin level was 9.2%1,5%. The primary end point was th

proportion of patients with a glycared hemoglobin level of 6.0% or less 12 months
after creatment.
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Of the 150 parients, 93% completed 12 months of follow-up. The proportion of
patients with the primary end point was 12% (5 of 41 patients) in the medical-
therapy group versus 42% (21 of 50 patients) in the gastric-bypass group (P=0.002) and
37% (1€ of 49 patients) in the sleeve-gastrectomy group (P=0.008). Glycemic control
improved in all three groups, with a mean glycated hemoglobin level of 7.5£1.8%
in the medical-therapy group, 6.4£0.9% in the gastric-bypass group (P<0.001), and
6.621.0% in the slecve-gastrectomy group (P=0.003). Weight loss was greater in the
stric-by pass group and sleeve-gastrectomy group (-29.4£9.0 kg and -25.148.5 kg,
pectively) than in the medical-therapy group -5.4£8.0 kg) (P<0.001 for both com-
parisons). The use of drugs to lower glucose, lipid, and blood-pressure levels de-
creased significantly after both surgical procedures burt increased in patients receiv-
ing medical therapy only. The index for homeostasis model assessment of insulin
resistance (HOMA-IR) improved significantly after bariatric surgery. Four patients
underwent reoperation, There were no deaths or life-threatening complicarions.
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In obese parients with unconcrolled rype 2 diabetes, 12 months of medical therapy A
plus bariatric surgery achieved glycemic control in significantly more patients than Figire 1. Changes in Measeres of Diabetes Control from Baseline.
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Value at Visit
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Figure 1 Flow of participants throughout the study.

Figure 2 Schedule of stays during the
1-year lifestyle programme at Evjeklinikken.
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One year percent weight change

igure 3 Mean (95% CI) percentage weight change during follow-up
A) and distribution of 1-year changes in weight (B) within the surgery
and lifestyle groups. Repeated measures ANOVA was used to

ompare the change in weight between the two study groups.




Table 2 Changes from baseline in various continuous variables. Unadjusted within-group changes are given as mean (s.n.). Adjusted
between-group differences and corresponding P value were calculated with the use of analysis of covariance and presented as mean (95%
Cl). Allbetween-group differences were adjusted for gender, age, baseline body mass index, and baseline values. Furthermore, fasting and
2-h glucose, insulin and HbA1c were adjusted for change in the usage of glucose lowering agents; systolic and diastolic blood pressure and
pulse pressure were adjusted for change in the usage of anti-hypertensive drugs; and total cholesterol, low and high density lipoprotein
cholesterol, and triglycerides were adjusted for the change in the usage of statins.

Adjusted between-group
Surgery (n=76) Lifestyle (n=63) difference, mean (95% ClI)

Weight (kg)® —41.3(13.1) —10.7 (12.0) —27.6 (—31.7to —23.5)
Body mass index (kg/mz) —14.0 (4.1) —3.7 (4.2) —9.4(—10.8to0 —8.0)
Waist circumference (cm)® —30.3 (10.5) —10.3 (10.6) —17.8(—21.3t0 —14.4)
Waist-to-hip ratio —0.06 (0.06) —0.01 (0.07) —0.05(—0.07 to —0.03)
Glucose, fasting (mmol/l) —-1.9(2.0) —0.8 (1.0) —0.8(—1.1to —0.5)
Glucose, 2 h (mmol/) —4.2(3.2) —1.6 (1.9) —24(—3.0to —1.8)
Insulin, fasting (pmolA) —142 (96) —53 (84) —77 (—100 to —54)
HbA1c (%) —0.4 (0.9) —0.1 (0.5) —0.2(—0.3to —0.0)
Systolic blood pressure (mmHg) —14 (16) —10 (15) —4(—8to —0)
Diastolic blood pressure (mmHg) —12(10) —6 (11) —5(—8to —2)

Pulse pressure (mmHg) —2(14) —4 (12) 1(—3to4)

Total cholesterol (mmol/l) : ; —0.7 (0.8) —04(—0.6to —0.2)
LDL cholesterol (mmoll) .0 (0. —0.5(0.7) —05(—0.7to —0.4)
HDL cholesterol (mmol/) : 3 0.0 (0.2) 0.2(0.2100.3)
Triglycerides (mmol/l) : £ —0.4 (0.8) —0.2(—0.3t0 —0.0)
C-reactive protein (mg/l) ; ; —1.4 (3.6) —1.0(—1.5t0 —0.6)
Adiponectin (ng/ml) .9 (8. 1.8 (3.2) 2.0(1.0t0 3.0)
Energy intake (MJ/day) .7 (4. —3.5(3.5) —-1.7(—2.3to —1.0)

LDL, low density lipoprotein, HDL, high density lipoprotein.
“Not adjusted for body mass index.
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Weight change (%)

Surgery Lifestyle Surgery Lifestyle
Type 2 diabetes Hypertension
No. 20 18 41 40
remission (. %) 14 (70%) 6(33%) 20 (49%) 9 (23%)

OR (95% C) 47(12-18.4) 33(1.3-8.6)
Pvalue 0.027 0.016

Figure 4 Remission of type 2 diabetes and hypertension at

1 year correlated to percentage weight change in individuals
treated with gastric bypass surgery or intensive lifestyle
intervention. Red triangles represent patients treated with gastric
bypass surgery, while blue circles represent subjects who chose
lifestyle intervention. Open triangles/circles denote complete
remission of type 2 diabetes and remission of hypertension, half
filled triangles/circles denote partial remission of type 2 diabetes
and filled triangles/circles denote no remission. For definitions of
partial and complete remission of type 2 diabetes, see ‘Subjects
and methods' section. Mean percentage weight changes

(black diamonds) within the groups are shown with bars
extending from the diamonds representing 95% Cl. Odds

ratios (OR) were calculated using logistic regression analyses.
Combined (partial and complete) remission of type 2 diabetes
was used in the analysis.

P<0001 P=0012 P=0046

W Surgery
I W Lifestyle
.l 0. »

Baselme -year Boseline |-year Baseline |-year Baseline |-year Baseline |-year Baselmel\eer
Mesabolic syndrome Albuminuria

Prevalence (%6

Left venmcular hypestrophy

Figure 5 The prevalence of metabolic syndrome, albuminuria and
left ventricular hypertrophy in the treatment groups at both baseling
and 1-year follow-up. Between-qroup differences at 1 year were
adjusted for differences in prevalence at baseline using logistic
regression analyses. Pvalues are for comparisons between surgery
and lfestyle groups.
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B Reduced [] Unchanged [l Increased

P=0.022

Surgery Lifestyle

Figure 6 Change in physical activity during 1-year follow-up. The
proportion of participants who went from being physically active
(=150 min of moderate or =60 min of vigorous aerobic physical
activity per week) to inactive (reduced) were still physically active or
inactive (unchanged) or went from being physically inactive to active
(increased). The changes were adjusted for baseline activity level
using linear regression analysis. P value is for comparisons
between surgery and lifestyle groups.
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Cardiovascular Risk: Change in Cardiac Risk
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Table 2. Change in cardiovascular risk factors over time

Operative group

Non-operative group

Baseline
(n=197)

Follow-up
(n = 197)

Change

P

Baseline
(n = 163)

Follow-up
(n = 163)

Change

14

Difference

hetween

operative and

non-operative

group change

Change

p:j:

Weight (kg) 139 £ 27
% excess weight 128 £ 41
BMI (kg/m?) 495 + 8.9
Blood pressure
Systolic (mm Hg) 134 £ 16
Diastolic (mm Hg) 80 = 10
Heart rate (bpm) 79 11
Laboratory data
Serum cholesterol
Total (mM) 5.14 £0.9
High-density lipoprotein (mM) 1.17 = 0.29
Low-density lipoprotein (mM)  3.03 = (.83
Triglycerides (mM) 2.12 £1.31
Fasting blood glucose (mM) 653 £2.4
Creatinine (un M) 8§8.5 £0.01

NS, not significant.

06 = 25
57 40
34.1 =8.2

121 £ 16
X1
Rt 1

397 £0.84
.42 £0.39
1.99 = 0.63
1.25 £0.66
527 £1.19

§1.3 £ 133

* p values are for the differences between means of groups.

44
~71

15

12

1.17
0.24
.04
0.87
1.25
4.42

<0.001
<0.001
<0.001

<(.001
<0.001
<0.001

<0.001
<(.001
<0.001
<(0.001
<0.001
<(0.001

126 £9
102 £ 13
44.0 £ 5.7

133 %18
T £11
80 = 11

3.4 LIS
115 £ 0.3
3.13 £0.92
2.56 £2.43
6.68 +2.82
88.5 £0.01

126 + 26
103 + 36
438 £ 7.8

128 £ 16
76 £ 10
78 £13

5.00 = 1.08
1.26 £0.32
2.82 £ 0.85
1.99 = 1.9
6.50 +2.46
884 =168

04
0.2
0.02

0.71
(.85
0.93

<0.001

0.26
0.15

<(0.001
<0.001
<(.001
<0.001

0.32
0.78

(.83
0.13
~(.72
0.30
~1.08
-442

<0.001
<0.001
<0.001

<0.001
<0.001

0.006

<0.001
<().001
<().001
<0.001
<0.001

NS




Table 3. Medication use among operative and non-operative patients at baseline and at latest follow-up

% difference
between delta in
operative group
and delta in non-

Operative group (n = 197) Non-operative group (n = 163) operative group

Bascline Follow-up Bascline Follow-up (Change

[n (%)) [n (%)] P [ (%)] [n(%)] p (%) p

Use of anti-hypertensive medications 90 (45) 60(33) <0001  62(3) §8(54)  <0.001 <0.001
Median number of anti-hypertensive medications 2 (1-4) (1<) <0000 1(I-5) 2(14) 0.06 <0.001
Use of lipid-lowering medications 33(16) 13 (6) <0001 23 (14) ¥(35 <0000 =29 <0.001
Use of statin medications 29(14) 12 (6) <0001 20(12) SIG31) <0000 <25 <0.001
Use of insulin or oral hypoglycemic agents 45(22) 13(7) <0001 29(17) 0030y <0001 =23 <0001

Blood pressure medicanons included: angiotensin converting enzymes, angiotensin receptor blockers, beta-blockers, calcium channel blockers, and diuretics (loop/thiazide).
Lipid-lowenng medications = Questran, fibrates, niacin, and statns,




Table 4. Risk models examining all-cause mortality, cardiovascular mortality, and cardiovascular events

Operative group Non-operative group

Bascline (%) Follow-up Baseline (%) Follow-up
(n=173) (n=173) % change 95% CI (n=139) (n=139) % change

95% Cl

Intergroup p

Model 1: main model

All-cause mortality 104(n=18) 58(n=101) 46 362t0551* 94(n=131) 92(n=128) ~02
CV death 58(m=10.1) 26(n=45) 33 231042 53(n=74) 49(n=638) 0.4
CV event 370n=64) 182 (n=315) 8.8 16.8t020.7* 300(n=41.8 299 (n=415) 0.2

Model 2: proportion of deaths expected in the operative group if they had been in the non-operative group instead
All-cause mortality 104 (n=18) 99(n=172) 0.5

CV death 38m=10.1) 56(n=96) 0.3

CV events 310m=64) 343 (n=>593) 2.1

Model 3: 10-year estimates if all patients were 45 years old

All-cause mortality 81(n=14) 43(n=74) 38 312t0442* 67(=93) T0(Mm=97) 0.3

CV death 44(n=76) 18(n=13l) 26 198t032* 36(m=50) 36(m=351l) 0.1
CV events BIm=659) 177(n=306) =-204 18410224* 308 (n=42.8) 312 (n=435) 0.5

0.6to 1.02%
(.37 to 1.24%
1,77 to 2.08%

0,95 to 0.32%
0.61 to 0.49¢
2.62t0 1.67%

<0.001*
<0.001*
<0.001*

<0.001*
<0.001*
<0.001*

CL confidence mterval; CV, cardiovascular; NHANES, National Health and Nutrition Examination Study. Data show the changes in the 10-year risk estimates for operative and

non-operative patients based on NHANES Trisk functions. The number represents nisk estimates per 100 patient years, In parentheses, the estimated total number of patients are
given based on cach sample size. Percentages were ounded to the nearest tenth, and changes were rounded to the nearest thousandth. 95% CIs represent the mean number of events

estimated.
*p < 0.001,
T p > 0.05 not statistically significant,




Table & Predicted deaths and events prevented by bariatric surgery in 10 years for each 100 patients

Prevented

93% (I

No. needed
{0 (reat

All-cause mortality
CV death
CV events
CV events or death

C1, confidence interval: CV, cardiovascular,

4.1 deaths
3.0 deaths
16,1 CV events
13,0 events

34516
193-399
13.6-18.3
133-179

44
AN
6.2
6.4
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BLE 3. ati Postoperative Liver Grade

Sleatosss
First biopsy 1 (14) 6 (8.6) 20(41.4)
Second biopsy 45 (64.3) 6 (8.6)
[nflammation
First biopsy 5(7.1) 45 (64. 16(22.9)
Second biopsy 28 (400 41 (5 1(1.4)
G
First biopsy S(7.1} 18 (25.7) 28 (40.0) 19(27.1)
Second biopsy 31 44.3) 35(50.0) 34.3) 1(14)
Stage
First biopsy 14200y 5S¢ 9(12.9) 2(29)
Second biopsy 28 (40.0) (4.3 5L 2(29)
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FIGURE 3. Another patient's liver biopsies pre- and postbariatric surgery. A, Preoperatively, the ver demonstrntes diffizse (severe) steatosis and
| ¥ I '
portal-to-central bridging Sbrosts (wedge biopsy, Trichrome stain) B, Postoperatively (8 § months postoperative), there is mild residual centrilobulor

steatosts and no evidence of sugnificant flbross (richrome stam)
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Nonalcoholic fatty liver disease: Improvement in liver histological
analysis with weight loss
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Portal fibrosis of greater than 75% tracts

* There are two scores for cellular injury, (1) Mallory bodies and (2) ballooning degeneration, that were scored independently.

Table 2. Summary of Grading and Staging for HASH as Proposed by the American Association for the Study of Liver Diseases Single
Topic Conferenceld, 24

Grade

Grade 1, mild Steatosis in 33% to 66% of lobules, occasional ballooning degeneration in zone 3, mild lobular inflammation with or
without mild portal inflammation

Grade 2, Steatosis, ballooning presentin zone 3, lobular inflammation with polymorphs in association with ballooned
moderate hepatocytes, pericellular fibrosis, or both, with or without mild chronic inflammation; none, mild, to moderate portal
inflammation

(Grade 3, Steatosis: usually =66%, Marked ballooning especially zone 3, scattered lobular acute and chronic inflammation, plus
Severs mild to moderate portal inflammation (not marked)

Stage

Perivenular and pericellular fibrosis limited to zone 3
Stage 1 plus focal or extensive portal fibrosis
Bridging fibrosis, focal or extensive

Cirrhosis with or without residual perisinusoidal fibrosis




Scores for steatosis, lobular inflammation, centrilobular fibrosis, Mallory bodies, and ballooning degeneration all improved significantly
with weight loss. There were no significant changes in any of the scores for portal fibrosis ar inflammation (Table 4). There were no
histological features that changed unfavorably with weight loss.

Table 4. Histologic Scores for the 36-Paired Biopsies Reported Blinded to the Patient's Identity, Clinical Features and Timing

Scores

Feature- 2 P Value

Steatosis

A

B

Lobular inflammation

A

B

Fibrosis

A

B

Mallory bodies

A

B

Ballooning degeneration

A

B

Portal inflammation (extent)

A

B

Puortal inflammation (intensity)
A

B

Portal fibrosis

A 13 12
B 1 10

* A=Pre-weightloss orindex biopsy and B = follow-up biopsy.
Pwvalues calculated using Wilcoxon signed rank test.
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Results of surgery: long-term effects on hyperlipidemia’*

John J Gleysteen

Am J Clin Nutr 1992:55:5915-13S. Printed in USA. © 1992 American Society for Clinical Nutntion

EFFECTS OF SURGERY ON HYPERLIPIDEMIA

TABLE 2
Lipid profiles with partial ileal bypass (PIB) and gastric bypass (GB)

Total cholesterol Triglycerides

PIB GB

mmol/L mmol/L mmol/L

Preoperative 6.50 £ 0.96 5.04 + 1.08 1.03 = 0.25 1.11 £ 0.33 2.33 + 1.88 1.87 £ 0.63
AtSy 471 £ 091 4.68 + 1,01 1.08 + 0.26 1.37 £ 0.36 2.60 = 1.88 1.61 £0.76
Change (%) -23%* 1% +4%+t +23%* +20%* -13%

* Percent change significant, P < 0.01.
t Percent change significant, P = 0.02.
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Table 2. Average Absolute Values and Percentage Changes at 2 Years.*

Variable

Glucose {(mmol/liter)
Change from baseline (2¢)
Glycated hemoglobin (2¢)
Change from baseline (24)
Cholesterol (mmol/liter)
Total

High-density lipoprotein

Low-density lipoprotein

Triglycerides (mmol/liter)

Change from baseline (%6)

Blood pressure (mm Hg)

Systolic

Diastolic

Weight (kg)

Change from baseline (%5)

Excess weight lost (95)
Body-mass index

Change from baseline (2%)
Waist (cm)

Change from baseline (%6)

Change from baseline (2¢)

Change from baseline (26)

Change from baseline (%6)

Change from baseline (%¢)

Change from baseline (2¢)

Medical Therapy

(N=18)

7.83x1.66
-14.37+11.93

7.69x0.57

—8.39+9.93

4910387
-16.82+11.60
1.05x0.20
6.03x6.25
2.98+0.83
-20.31=15.24
1.91+0.39
-18.28+7.84

134.44:10.97
-11.15=12.71
87.28+9.32
—7.14x11.51
128.06=19.77
-4.74x6.37
9.29+12.94
43.07=6.44
-4.73+6.37
116.33x12.14
—7.69+7.80

Biliopancreatic

Diversion
{(N=19)

3.89+0.67
-56.23+10.01

4.95+0.49
—-43.01:9.64

2.77+0.81
—-49.25+11.52
1.08+0.16
12.98+20.66
1.25+0.71
—-64.63=15.93
0.96+0.32
-56.79+£16.70

129.21+=8.04
—14.55+12.63
82.37:421
—-13.06+8.97
89.53+17.84
-33.82+10.17
69.36=17.60
29.19+4.90
—-33.82+10.17
103.53=16.94
—-20.70+£8.34

Gastric Bypass
(N=19)

5.69+3.07
—-37.81+33.75

6.35x1.42
—-25.18+20.89

427077
-6.83+27.03
1.47+0.31
29.66x18.21
2.20=0.72
-17.21+36.21
1.15+0.48
—-21.17+41.23

132.11+10.45
-9.02+7.51
8421479
—7.30x9.42
84.29+13.35
-33.31x7.88
68.08+12.70
29.31x2.64
—-33.31+7.88
98.58+13.06
-19.91:8.44

P Valuefy

Biliopancreatic
Diversion
vs. Medical
Therapy

<0.001

Gastric Bypass
vs. Medical
Therapy

0.005

Gastric Bypass
vs. Bilio-
pancreatic
Diversion

0.03

* Plus—minus values are means +SD.
i P values for the overall comparisons were calculated with the use of analysis of variance. P values for the comparisons between each of the
two surgical procedures and medical therapy and for the comparison between the two types of surgery were calculated with the use of the

Bonferroni method in post hoc analyses.
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Table 1 Studies reporting AHI at diagnostic PSG before and after bariatric surgery

Author/year Surgery Number AHl baseling Al follow-up

Charuzi et o (1992) RYCB, VBG 4751 6084355 804118
Sugerman ¢ o (199) RYG Mo 4439 6426
Scheullr et o (2001) BPD and VBG 15/ %9 113
Rasheid et of” (200) RYGB 1100 56413 347
Guardiano et o' (2003) RYCB B34 55431 14417

RYGB: Roux-en-Y gastric bypass; VBC: vertical banded gastroplasty; BPD: biliopancreatic iversion. Number: the actual number to have a second PSG study/number
of possible eligible sublects.




Table 3 Paired anthropometric, polysomnographic and biochemical mea-

sures for 25 subjects

BMI (kg/m?)®
Weight (kg)®
Neck circumference (cm)?
Waist circumference (cm)®
Systolic BP (mmHg)®

Diastolic BP (mmHg)®

a

Arousal index
Slee eﬂicienc %"’

eep ume
REM b i
REM/total sleep (%)*
Stage 3 and 4/NREM (%)®
ESS?
U i —
Fasting glucose (mmol/l)*
HbAT ¢ (%)
Fasting plasma insulin®
QUICKI?
Total cholesterol (mmol/l)®
Fasting triglycerides
(mmol/1)?
HDL-cholesterol (mmol/l)®
LDL-cholesterol (mmol/I)?
Metabolic syndrome (n
(%))

First pre-LAGB

52.7+9.5
154 +35
479+43
150.1+18.7
140.6 +22.6
88.3+14.1
61.6+31.9
48.2+34
71+18
316 +98
27.7+22
8.7+7.5
15+14
13.0+7.0
92%
59+1.6
6.1+1.1
31.4+18.3
0.21+0.06
5.29+0.93

2.01+0.89
1.10+0.23
3.29+0.87

20 (80%)

Second following

weight loss

37.2+7.2
105+22
41.6+4.3
126.0+16.1
128.6+23.6
84.3+13.1
13.4+13
184+13
79+10
333+67
55.8+24
16.3+5.8
26+10
3.8+3.0
24%
4.8+0.6
5.2+04
11.8+5.8
0.26+0.04
5.06+0.85

1.14+0.41
1.37+0.35
3.16+0.76

3 (12%)

P-value

<0.001
<0.001
<0.001
<0.001
0.08
0.33
<0.001
=0.001
0.12
0.55
=0.001
<0.001
0.02
<0.001
<0.001
0.002
0.002
<0.001
0.005
0.1

<0.001
<0.001
0.30

<0.001

*Mean +standard deviation, unpaired Student’s t-test. b/_z-test. QUICKI =1/

((loge insulin)+ (loge fasting plasma glucose)); paired Student’s t-test.
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Abstract

Objective

Limited evidence suggests bariatric surgery can result in high cure rates for obstructive
sleep apnea (OSA) in the morbidly obese. We performed a systematic review and meta-
analysis to identify the effects of surgical weight loss on the apnea-hypopnea index.

Methods

Relevant studies were identified by computerized searches of MEDLINE and EMBASE
(from inception to March 17, 2008), and review of bibliographies of selected articies
Included studies reported results of polysomnographies performed before and at least 3
months after bariatric surgery. Data abstracted from each article inciluded patient
characteristics, sample size who underwent both preoperative and postoperative
polysomnograms, types of bariatric surgery performed, results of preoperative and
postoperative measures of OSA and body mass index, publication year, country of origin,
trial perspective (prospective vs retrospective), and study quality

Results

Twelve studies representing 342 patients were identified. The pooled mean body mass
index was reduced by 17.9 kg/m? (95% confidence interval [Cl], 16.5-19.3) from 55.3
kg-”m: (95% Cl1.53.5-57 1)to 37.7 kg.-"1113 (95% CI, 36 6-38.9). The random-effects pooled
baseline apnea hypopnea index of 54 .7 evenis/hour (95% CI, 49.0-60.3) was reduced by
38.2 events/hour (95% CI, 31.9-44 4) to a final value of 15.8 events/hour (95% CI, 12 6-

19.0)

Conclusion

Bariatric surgery significantly reduces the apnea hypopnea index. However, the mean
apnea hypopnea index after surgical weight loss was consistent with moderately severe
OSA. Our data suggest that patients undergoing bariatric surgery should not expecta
cure of OSA after surgical weight loss. These patients will likely need continued
treatment for OSA to minimize its complications

Keywords

Bariatric surgery; Meta-analysis; Obesity; Obstructive sleep apnea



FUNCION CARDIACA




Effects of Bariatric Surgery on Cardiovascular Function
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Am J Cardiol. 2010 Feb 15;105(4).550-6. doi; 10.1016/.amjcard 2009.09.057.
Structural and functional changes in left and right ventricles after major weight loss following bariatric surgery
for morbid obesity.

Garza CA' Pellikka PA, Somers VK. Sarr MG Collazo-Clavell ML Korenfeld Y. Lopez-Jimenez F.

+ Author information

Abstract

Obesity and bariatric surgery have been associated with changes in ventricular function and structure. The aim of the present study was to assess
the long-term changes in left ventnicular (LV) and nght ventricular (RV) function and structure in patients with morbid obesity-body mass index >or=40
kg/m(2) or »or=35 kg/m(2) with co-morbidities-who had lost weight after baniatric surgery compared to nensurgical controls. We reviewed 57 patients
with morbid obesity who had undergone gastric bypass surgery and who had undergone echocardiography before and after surgery. A reference
group (n = 57) was frequency matched for body mass index (+/-2 kg/m(2)). gender, age (+/-2 years), and follow-up duration (+/-6 months). After a
mean follow-up of 3.6 years, the LV mass and LV mass indexed by height had decreased in the patients who had undergone banatric surgery and
had lost weight. In contrast, these measurements had increased in the patients who had not undergone banatric surgery. The difference between
these 2 groups remained significant after adjusting for potential confounders. At follow-up, neither the patients nor controls showed a significant
change in ejection fraction, LV myocardial performance index, or RV myocardial performance index. In the study population as a whole, multivariate
analysis showed a positive correlation between the change in body weight and ventricular septum thickness (R = 0.33), posterior wall thickness (R =
0.31), LV mass (R = 0.38), RV end-diastolic area (R = 0.22), and estimated RV systolic pressure (R = 0.39), all with p values <0.05. In conclusion,
body weight changes in patients with morbid obesity were associated with changes in LY structure independent of improvement in obesity-related co-
morbidities, including obstructive sleep apnea. Weight loss improved the RV end-diastolic area and might prevent progression to RV dysfunction.

Copyright 2010 Elsevier Inc. All rights reserved.
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Bariatric surgery improves cardiac function in morbidly obese patients with severe cardiomyopathy.
McCloskey CA!, Ramani GV, Mathier MA, Schauer PR, Eid GM, Mattar §G, Courcoulas AP, Ramanathan R.

@ Author information

Abstract

BACKGROUND: Longstanding morbid obesity can be associated with severe cardiomyopathy. However, the safety and efficacy of bariatric surgery
in patients with severe cardiomyopathy has not been studied, and the effect of surgical weight loss on postoperative cardiac function is also
unknown. In addition, morbidly obese patients have significantly increased mortality associated with cardiac transplantation, often precluding them
from becoming recipients.

METHODS: A retrospective study of patients with a left ventncular ejection fraction < or =35% who underwent banatric surgery (1998-2005) was
performed. Short-term morbidity/mortality, length of stay, excess weight loss, pre- and postoperative left ventricular ejection fraction, and New York
Heart Association (NYHA) functional class were assessed.

RESULTS: A total of 14 patients (10 men and 4 women) with a mean preoperative body mass index of 50.8 +/- 2.04 kg/m(2) underwent banatric
surgery (10 underwent laparoscopic Roux-en-Y gastnc bypass, 1 open Roux-en-Y gastric bypass, 2 sleeve gastrectomy, and 1 laparoscopic gastric
banding). The complications were pulmenary edema in 1, hypotension in 1, and transient renal insufficiency in 2. The median length of stay was 3.0
days (range 2-9). The mean excess weight loss at 6 months was 50.4%, with a decrease in the mean body mass index from 50.8 +/- 2.04 kg/m(2) to
36.8 +/- 1.72 kg/m(2). The mean left ventricular ejection fraction at & months had significantly improved from 23% +/- 2% to 32% +/- 4% (P = .04),
correlating with improved functional capacity, as measured by the NYHA classification. Preoperatively, 2 patients (14%) had an NYHA classification
of IV, & (43%) a classification of [Il, and & (43%) a classification of [I. At & months postoperatively, no patient had an NYHA classification of [V, 2
(14%) had a classification of lll, and 12 (86%) an NYHA classification of II. Two patients had undergone cardiac transplant evaluations
preoperatively and underwent successful transplantation after weight loss.

CONCLUSION: The results of our study have shown that banatnc surgery for patients with cardiomyopathy iz feasible and effective. Surgically
induced weight loss results in both subjective and objective improvement in cardiac function. In addition, surgical weight loss can provide a bridge to
transplantation in patients who were prohibited secondary to their morbid cbesity.
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Effect of Bariatric Surgery vs Medical Treatment on
Type 2 Diabetes in Patients With Body Mass Index
Lower Than 35

Five-Year Outcomes L IN
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Objective To compare the 5-vear efficacy between gastrointestinal metabolic surgery and medical
treatment on glyeemic conirol and diabetes remission in patients with T2eDM and body mass index (BMI;
calculated as weight in kilograms divided by height in meters squared) lower than 3s5.

Design, Setting, and Participants This retrospective cohort study compares long-term outcomes for
mildly obese patients with T2DM receiving metabolic surgery (n = 52) vs medical treatment (n = 29g). The
surgical group, enrolled from August oo, 2007, to June 25, 2008, and followed up through December 31,
2013, received standard sleeve gastrectomy (n =19) or bypass (n = 33) procedures in a regional hospital. The
medical group, selected from a nationwide community cohort that was recruited from August 27, 2003, to
December 31, 2005, and followed up through December 31, 2012, was matched with the surgical group by
age, BMI, and diabetes duration.

Main Outcomes and Measures Glyeated hemoglobin (HbA,.) reduction and prolonged complete and
partial diabetes remission (defined as HbA,; <6.0% and 6.0%-6.5% of total hemoglobin [Hb; to convert to
proportion of total Hb, multiply by 0.01], respectively, for those who were exempted from anyv antidiabetic
drugs for 5 vears).

Results Atthe end of the fifth vear, the surgical group had a mean weight loss of 21.0% (from a mean [SD]
BMI of 31.0 [2.4] to 24.5 [2.7]), their mean (5D) HbA,. decreased from g.1% (=2.1%) to 6.3% (1.1%) of total
Hb, 18 participants (36.0%) had complete remission, 14 (28.0%) had partial remission, 1 (1.9%) died, and 1
(1.9%) had end-stage renal disease. In the same follow-up period in the medical group, 3 (1.2%) had
complete remission, 4 (1.6%) had partial remission, g (3.0%) died, and = {(0.7%) had end-stage renal
disease; their mean HbA,, remained around 8% of total Hb (mean [SD], 8.1% [1.8%] of total Hb at baseline
and 8.0% [1.6%] of total Hb at 5 vears), and BMI also staved similar (mean [SD], 2g9.1 [2.4] at baseli

28.8 [2.6] at 5 vears). The HbA,; reduction and complete and partial remission rates were all signifi
larger in the surgical group as compared with the medical group (all P < .001). However, the mortality rate
and end-stage renal disease incidence were not significantly different in these = comparison groups (P=.66
and .37, respectively).

Coneclusions and Relevance For mildlv obese patients with T2DM, the improvement in glycemiec
control from metabolic surgery lasts atleast 5 vears. However, the survival benefit and lifelong adverse
outcomes require more than 5 vears to be established.
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Long-term Metabolic Effects of Laparoscopic Sleeve
Gastrectomy LRGN

Inbal Cholamb, S Matamn Blan Davie
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Objective To investigate the long-term effects of LSG on weight loss, diabetes mellitus, hvpertension,
dvslipidemia, and hyperuricemia.

Design. Setting., and Participants Cohort study using a retrospective analvsis of a prospective
cohort at a university hospital. Data were collected from all patients undergoing LSGs performed by the same
team between April 1, 2006, and February 28, 2013, including demographic details, weight follow-up, blood
test results, and information on medications and comorbidities.

Main Outcomes and Measures Excess weight loss, obesity-related comorbidities, and partial and
complete remission at 1, 3, and 5 vears of follow-up.

Results A total of 4453 LSGs were performed. Complete data were available for 241 of the 443 patients
(54.4%) at the 1-vear follow-up, for 128 of 259 patients (49.4%) at the 3-vear follow-up, and for 39 of 56
patients (6g.5%) at the g-vear follow-up. The percentage of excess weight loss was 76.8%, 6g9.7%, and
56.1%, respectively. Complete remission of diabetes was maintained in 50.7%, 38.2%, and 20.0%,
respectively, and remission of hyvpertension was maintained in 46.3%, 48.0%, and 45.5%. respectively.
Changes in high-density lipoprotein cholesterol level (mean [SD] level preoperatively and at1, 3, and 5
vears, 46.7 [15.8], 52.8 [13.6], 56.8 [16.0]. and 52.4 [13.8] mg/dL, respectivelv) and triglveeride level (mean
[SD] level preoperativelv and at 1, 3, and 5 vears, 155.2 [86.1], 106.3 [45.3]. 107.2 [53.4]. and 126.4 [59.7]
mg/dL, respectively) were significant compared with preoperative and postoperative measurements (P

< .001). The decrease of low-density lipoprotein cholesterol level was significant only at 1 vear (P=.04) and
g wvears (P=.04) (mean [SD] level preoperatively and at 1, 3. and 5 vears, 115.8 [33.2]. 110.8 [32.0]. 105.7
[25.9], and 110.6 [28.3] mg,/dL, respectively). The changes in total cholesterol level did not reach statistical
significance (mean [SD] level preoperativelv and at 1, 3. and 5 vears, 189.5 [38.2], 184.0 [35.4]. 183.4
[31.2], and 188.1 [35.7] mg,/dL, respectivelv). No changes in comorbidity status correlated with preoperative
excess weight. Hyvpeririglveeridenuia was the only comorbidity whose remission rates at 1 vear of follow-up
(partial/complete, 80.56%; complete, 72.2%) correlated with percentage of excess weight loss (76.8%) (P
=.005).

Conclusions and Relevance T'ndergoing LSG induced efficient weight loss and a major improvement
in obesitv-related comorbidities, with mosilyv no correlation to percentage of excess weight loss. There was a
significant weight regain and a decrease in remission rates of diabetes and, to a lesser extent, other
comorbidities over time.
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Algunas preguntas adicionales
de un diabetdlogo

= Siel LOOK Ahead no pudo demostrar
disminucion de la mortalidad

= Sie|l ACCORD, el VADT, mostraron que ser
muy estrictos en el control metabolico, puede
aumentar el riesgo cardiovascular o por lo
menos no disminuirlo

= ; Que pasa con los pacientes en remision,
cual sera su mortalidad a largo plazo?



Metabalic and Bariatric Surgery for Obesity and Diabetes

Invited Commentary

Invited Commentary

Is Metabolic and Bariatric Surgery a Population Solution
for Obesity and Type 2 Diabetes?

Rohin P, Blackstone, MD

Metabolic and bariatric surgery (MBS) is shown to be more
effective in the treatment of type 2 diabetes mellitus and obe-
sity than medical weight loss in the retrospective study com-
= paring surgical and medical
cohorts with body mass
index (BMI; calculated as
weight in kilograms divided by height in meters squared)
lower than 35 in this issue of JAMA Surgery.' Rates of
follow-up are 96.2% in the surgical group and 832.6%% in the
medical group at 5 years. The effect of treatment for diabetes
and obesity followed up for 5 years demonstrates durability.
A comparison of 2 MBS procedures, gastric bypass (n = 33 at
baseline) and sleeve gastrectomy (n = 19 at baseline), shows
higher complete remission of type 2 diabetes for gastric
bypass than for sleeve gastrectomy (46.9% vs 16.7%, respec-
tively) and comparable results between the 2 procedures in
the treatment of obesity. The procedure groups are small.
The indication for procedure choice was patient preference.
The BMI range is appropriate as East Asian patients and citi-
zens of Asian ancestry in the United States are affected by
diabetes at a much lower BMI than other groups.”

This study offers comparable rates of diabetes remission
and cbesity with MBS as shown in prospective studies with
3-year follow-up and higher BMIL.** Results of MBS were egually
durable in patients with BMI higher than 35 at & yvears” and 20
years.® Also, MBS results in effective treatment for other com-
ponents of the metabolic syndrome,” and the guality-
adjusted life-years of bariatric surgery meet criteria for an ef-
fective intervention.” The guestion remains: should MBS be

Related article

The barriers are significant. Cost of the procedure, com-
plications, lack of surgical manpower, poor access to finan-
ciallv supported care, the problems of weight regain, and cli-
nician and payver bias against surgerv limit application as a
population solution, These barriers are unlikely to change and

may be magnified in very large populations. In China alone,
more than 90 million people have type 2 diabetes.” Howewver,
the need to find an effective solution is urgent based on pre-
dictions of the future. '

Howr are we going to meet this challenge if not with sur-
gery? Many advocate adopting behawvioral treatment, which
has far less efficacy and durability but is more widely
applicable.'" Weight regain appears to be driven by the
genetic reset that occurs when epigenetic changes hardwire
the phenotype of obesity.™ How else can it be explained that
when a person loses weight in comparison with a similar
patient who was always lean. the formerly obese patient has
to take in significantly fewer calories to maintain the same
weight?™ The study of MBS in animal models and humans is
helping to unlock critical relationships in signaling in the gut-
brain axis. Scientists working in molecular genetics are
exposing epigenetic inherited interactions that may be able
to be manipulated to affect obesity.'*!% This new knowledge
will need to engender disruptive innovation that can be
widely applied to the population at risk, is inexpensive to
administer, and can be repeated as necessary. The pace of
this work needs to be accelerated with increased funding and
collaboration.

Surgeons work at improving the safety of MBS and to de-
fine the groups who will most benefit. Medical colleagues work
to improve the delivery of behavioral models and pharmaceu-
ticals. Scientists collaborate with both groups to define the
mechanism of disease. Our collective response has neither the
scope nor the scale to stem or reverse the tide of this disease.
Access toall modalities of treatment should be expanded, keep-
ing our collective fingers in the dike to salvage people in this
generation. However, the long-term solution to the manage-
ment of obesity within our respective populations awaits dis-
covery. Additional answers need to be urgently sought and
tested.
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= Aumento de oferta de alimentos con alta carga
glucemico.

= Alteraciones historicas en la composicion de
micronutrientes.

= Desequilibro a favor de alimentos acidificantes.
= Mucho Sodio y Bajo Potasio.

= Disminucion a la mitad de la fibra recomendable
( 25-30 gr/dia).




EL PLACER

* Mecanismo de defensa ancestral
= Definido fisiologicamente
= Deberia ser balanceado por el raciocinio

= Pero no se toma en cuenta la ambicion
= El germen de la propia destruccion?
= Que mas vamos a inventar para sobrevivir?
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Figure 6: Trend in Open and Laparoscopic Banatric Surgenes, 20062007
to 20122013
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Perioperative Safety in the Longitudinal Assessment
of Bariatric Surgery

The Longitudinal Assessment of Bariatric Surgery (LABS) Consortium




Study Overview

» This prospective, multicenter, observational study shows 30-day
outcomes for a composite end point (death, venous thromboembolism,
reintervention, or failure to be discharged from the hospital within 30
days after surgery) among consecutive patients undergoing bariatric
surgery

* The overall risks of death and adverse outcomes were low but were
increased among patients who had the highest body-mass index and
certain coexisting conditions

» The short-term safety of bariatric surgery should be considered in
conjunction with both the long-term effects and the risk of living with
extreme obesity

The NEW ENGLAND

25 JOURNAL of MEDICINE




Adverse Outcomes within 30 Days after Surgery, According to Surgical Procedure

Table 2. Adverse Outcomes within 30 Days after Surgery, According to Surgical Procedure.

Laparoscopic Adjustable Laparoscopic Roux-en-Y Open Roux-en-Y
Total Gastric Banding Gastric Bypass Gastric Bypass
Outcome (N =4610)* (N=1198) (N=2975) (N=437) P Valuef

number (percent)
Death 15 (0.3) 6 (0.2) ; <0.001

Deep-vein thrombosis or venous 20 (0.4) ; 12 (0.4) Z 0.05
thromboembolism

Tracheal reintubation 20 (0.4) 12 (0.4) 0.004
Endoscopy 51(1.1) 45 (1.5) <0.001
Operation

Tracheostomy 11 (0.2) 0 6 (0.2) 5(1.1) 0.001
) 0 13 (0.4) 3(0.7) 0.48

Abdominal operation 118 (2.6) 9 (0.8) 94 (3.2) 15 (3.4) <0.001
Failure to be discharged by day 30 17 (0.4) 0 13 (0.4) 4 (0.9) 0.02

) 34 (7.8) <0.0001

Placement of percutaneous drain 16 (0.3

Composite end pointi: 189 (4.1 12 (1.0) 143 (4.8)

* The total excludes 166 procedures, including 117 sleeve gastrectomies, 47 biliopancreatic diversions with or without a duodenal switch,
1 vertical banded gastroplasty, and 1 open adjustable gastric banding.

1 P values are for the comparison between treatment groups. Values were calculated with the use of the chi-square test.

i This end point is a composite of death; deep-vein thrombosis or venous thromboembolism; reintervention with the use of a percutaneous,
endoscopic, or operative technique; or failure to be discharged from the hospital within 30 days after surgery.

The Longitudinal Assessment of Bariatric Surgery (LABS)

Consortium. N Engl J Med 2009;361:445-454
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Predicted Probabilities of Adverse Outcomes, According to a History of Deep-Vein
Thrombosis or Venous Thromboembolism (DVT) or Obstructive Sleep Apnea (OSA)

No history of DVT or OSA
—a— History of DVT but no OSA

Proportion

History of OSA but no DVT
—{li— History of DVT and OSA

No. of patients
No. of events 23 51 30
Event rate (%) 3.7 3.9 2.6

Body-Mass Index

30 to 40 to 45 to 50 to 55 to 60 to
BMI <40 <45 <50 <55

623 1304 1156 722

<60 <65

417 205
29 13

3.5 7.0 6.3

Total
=75

38 4607
9 189
23.7 4.1

The Longitudinal Assessment of Bariatric Surgery (LABS)

Consortium. N Engl J Med 2009;361:445-454
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Effect of Bariatric Surgery vs Medical Treatment on
Type 2 Diabetes in Patients With Body Mass Index
Lower Than 35
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Objective To compare the 5-vear efficacy between gastrointestinal metabolic surgery and medical
treatment on glyeemic conirol and diabetes remission in patients with T2eDM and body mass index (BMI;
calculated as weight in kilograms divided by height in meters squared) lower than 3s5.

Design, Setting, and Participants This retrospective cohort study compares long-term outcomes for
mildly obese patients with T2DM receiving metabolic surgery (n = 52) vs medical treatment (n = 29g). The
surgical group, enrolled from August oo, 2007, to June 25, 2008, and followed up through December 31,
2013, received standard sleeve gastrectomy (n =19) or bypass (n = 33) procedures in a regional hospital. The
medical group, selected from a nationwide community cohort that was recruited from August 27, 2003, to
December 31, 2005, and followed up through December 31, 2012, was matched with the surgical group by
age, BMI, and diabetes duration.

Main Outcomes and Measures Glyeated hemoglobin (HbA,.) reduction and prolonged complete and
partial diabetes remission (defined as HbA,; <6.0% and 6.0%-6.5% of total hemoglobin [Hb; to convert to
proportion of total Hb, multiply by 0.01], respectively, for those who were exempted from anyv antidiabetic
drugs for 5 vears).

Results Atthe end of the fifth vear, the surgical group had a mean weight loss of 21.0% (from a mean [SD]
BMI of 31.0 [2.4] to 24.5 [2.7]), their mean (5D) HbA,. decreased from g.1% (=2.1%) to 6.3% (1.1%) of total
Hb, 18 participants (36.0%) had complete remission, 14 (28.0%) had partial remission, 1 (1.9%) died, and 1
(1.9%) had end-stage renal disease. In the same follow-up period in the medical group, 3 (1.2%) had
complete remission, 4 (1.6%) had partial remission, g (3.0%) died, and = {(0.7%) had end-stage renal
disease; their mean HbA,, remained around 8% of total Hb (mean [SD], 8.1% [1.8%] of total Hb at baseline
and 8.0% [1.6%] of total Hb at 5 vears), and BMI also staved similar (mean [SD], 2g9.1 [2.4] at baseli

28.8 [2.6] at 5 vears). The HbA,; reduction and complete and partial remission rates were all signifi
larger in the surgical group as compared with the medical group (all P < .001). However, the mortality rate
and end-stage renal disease incidence were not significantly different in these = comparison groups (P=.66
and .37, respectively).

Coneclusions and Relevance For mildlv obese patients with T2DM, the improvement in glycemiec
control from metabolic surgery lasts atleast 5 vears. However, the survival benefit and lifelong adverse
outcomes require more than 5 vears to be established.
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Objective To investigate the long-term effects of LSG on weight loss, diabetes mellitus, hvpertension,
dvslipidemia, and hyperuricemia.

Design. Setting., and Participants Cohort study using a retrospective analvsis of a prospective
cohort at a university hospital. Data were collected from all patients undergoing LSGs performed by the same
team between April 1, 2006, and February 28, 2013, including demographic details, weight follow-up, blood
test results, and information on medications and comorbidities.

Main Outcomes and Measures Excess weight loss, obesity-related comorbidities, and partial and
complete remission at 1, 3, and 5 vears of follow-up.

Results A total of 4453 LSGs were performed. Complete data were available for 241 of the 443 patients
(54.4%) at the 1-vear follow-up, for 128 of 259 patients (49.4%) at the 3-vear follow-up, and for 39 of 56
patients (6g.5%) at the g-vear follow-up. The percentage of excess weight loss was 76.8%, 6g9.7%, and
56.1%, respectively. Complete remission of diabetes was maintained in 50.7%, 38.2%, and 20.0%,
respectively, and remission of hyvpertension was maintained in 46.3%, 48.0%, and 45.5%. respectively.
Changes in high-density lipoprotein cholesterol level (mean [SD] level preoperatively and at1, 3, and 5
vears, 46.7 [15.8], 52.8 [13.6], 56.8 [16.0]. and 52.4 [13.8] mg/dL, respectivelv) and triglveeride level (mean
[SD] level preoperativelv and at 1, 3, and 5 vears, 155.2 [86.1], 106.3 [45.3]. 107.2 [53.4]. and 126.4 [59.7]
mg/dL, respectively) were significant compared with preoperative and postoperative measurements (P

< .001). The decrease of low-density lipoprotein cholesterol level was significant only at 1 vear (P=.04) and
g wvears (P=.04) (mean [SD] level preoperatively and at 1, 3. and 5 vears, 115.8 [33.2]. 110.8 [32.0]. 105.7
[25.9], and 110.6 [28.3] mg,/dL, respectively). The changes in total cholesterol level did not reach statistical
significance (mean [SD] level preoperativelv and at 1, 3. and 5 vears, 189.5 [38.2], 184.0 [35.4]. 183.4
[31.2], and 188.1 [35.7] mg,/dL, respectivelv). No changes in comorbidity status correlated with preoperative
excess weight. Hyvpeririglveeridenuia was the only comorbidity whose remission rates at 1 vear of follow-up
(partial/complete, 80.56%; complete, 72.2%) correlated with percentage of excess weight loss (76.8%) (P
=.005).

Conclusions and Relevance T'ndergoing LSG induced efficient weight loss and a major improvement
in obesitv-related comorbidities, with mosilyv no correlation to percentage of excess weight loss. There was a
significant weight regain and a decrease in remission rates of diabetes and, to a lesser extent, other
comorbidities over time.
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Study Overview

» This prospective, multicenter, observational study shows 30-day
outcomes for a composite end point (death, venous thromboembolism,
reintervention, or failure to be discharged from the hospital within 30
days after surgery) among consecutive patients undergoing bariatric
surgery

* The overall risks of death and adverse outcomes were low but were
increased among patients who had the highest body-mass index and
certain coexisting conditions

» The short-term safety of bariatric surgery should be considered in
conjunction with both the long-term effects and the risk of living with
extreme obesity
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Adverse Outcomes within 30 Days after Surgery, According to Surgical Procedure

Table 2. Adverse Outcomes within 30 Days after Surgery, According to Surgical Procedure.

Laparoscopic Adjustable Laparoscopic Roux-en-Y Open Roux-en-Y
Total Gastric Banding Gastric Bypass Gastric Bypass
Outcome (N =4610)* (N=1198) (N=2975) (N=437) P Valuef

number (percent)
Death 15 (0.3) 6 (0.2) ; <0.001

Deep-vein thrombosis or venous 20 (0.4) ; 12 (0.4) Z 0.05
thromboembolism

Tracheal reintubation 20 (0.4) 12 (0.4) 0.004
Endoscopy 51(1.1) 45 (1.5) <0.001
Operation

Tracheostomy 11 (0.2) 0 6 (0.2) 5(1.1) 0.001
) 0 13 (0.4) 3(0.7) 0.48

Abdominal operation 118 (2.6) 9 (0.8) 94 (3.2) 15 (3.4) <0.001
Failure to be discharged by day 30 17 (0.4) 0 13 (0.4) 4 (0.9) 0.02

) 34 (7.8) <0.0001

Placement of percutaneous drain 16 (0.3

Composite end pointi: 189 (4.1 12 (1.0) 143 (4.8)

* The total excludes 166 procedures, including 117 sleeve gastrectomies, 47 biliopancreatic diversions with or without a duodenal switch,
1 vertical banded gastroplasty, and 1 open adjustable gastric banding.

1 P values are for the comparison between treatment groups. Values were calculated with the use of the chi-square test.

i This end point is a composite of death; deep-vein thrombosis or venous thromboembolism; reintervention with the use of a percutaneous,
endoscopic, or operative technique; or failure to be discharged from the hospital within 30 days after surgery.
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Predicted Probabilities of Adverse Outcomes, According to a History of Deep-Vein
Thrombosis or Venous Thromboembolism (DVT) or Obstructive Sleep Apnea (OSA)

No history of DVT or OSA
—a— History of DVT but no OSA

Proportion

History of OSA but no DVT
—{li— History of DVT and OSA

No. of patients
No. of events 23 51 30
Event rate (%) 3.7 3.9 2.6

Body-Mass Index

30 to 40 to 45 to 50 to 55 to 60 to
BMI <40 <45 <50 <55

623 1304 1156 722

<60 <65

417 205
29 13

3.5 7.0 6.3

Total
=75

38 4607
9 189
23.7 4.1
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outcomes for a composite end point (death, venous thromboembolism,
reintervention, or failure to be discharged from the hospital within 30
days after surgery) among consecutive patients undergoing bariatric
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* The overall risks of death and adverse outcomes were low but were
increased among patients who had the highest body-mass index and
certain coexisting conditions
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