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diabetes2 and type 1 Type
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Diabetes arises when the beta
cells in the Pancreas fail to
produce enough of the
hormone insulin <<<<

Type 1 diabetes

When the body cannot
effectively use the insulin
produced <<<<

Type 2 diabetes.
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Weight gain and insulin resistance

d)AuAuAMY\MQJM\uJ&UJ\M\M\ LY
- clll ae
Jadl daglia Sigaa o (ja Ay M\ as) A
Mﬂyﬂ\uu‘i\uﬁubmdhw O g
@\ﬂ%c@)\ﬁ‘i\JM}Aﬁ\Mbﬁﬂ
Aot 3133 LalS 4 303N MJAJGJ\‘\.\LAAJ\ <Al g

uhd‘éuabd&ujw\l.\)d$
uJAAuJ\UJJS\bJﬁjﬂ\SJAJ\MSJ@ﬁ\OLALSAJA
UJ-‘M)J‘\.AJM\
UJGJH\OAUJUJ\UASM)JMJM‘LSJ}\
MMUJMY\UAOJ.\.\SuL\ASJ\ﬁYUAMJ&u$
JJﬁ@chS\M\Jﬁjw\u)ﬁﬁuYM\Mb
LMJH‘MLUJSUAL\JS.\L\S\OJA&@\}AUAJM
..J...\Jué)&d‘f«‘ﬁ‘Jj.gﬂéajg

Weight gain leads to insulin resistance
through several mechanisms:

Fat accumulation induces insulin
resistance through changes in its
hormonal and other secretions.
Protective hormones decline as fat cells
expand, particularly in the abdomen.

Physical inactivity, both a cause and
consequence of weight gain, also
contributes to insulin resistance .

Insulin resistance places a greater
demand on the pancreatic capacity to
produce insulin, which also declines
with age, leadlng to the development of
clinic %dlabetes
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.- Original Article
Metabolic Surgery versus Conventional Medical

Therapy For Type 2 Diabetes

This article was published on March 26 / 2012
In The New England Journal Of Medicine

Duration of study is 28 months
From April 30/2009, through October 31/2011

Caterina Guidone, M.D., Amerigo laconelli, M.D., Laura Leccesi, M.D.,
Giuseppe Nanni, M.D., Alfons Pomp, M.D., Marco Castagneto,
M.D.,Giovanni Ghirlanda, M.D., and Francesco Rubino, M.D
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e original article
Bariatric Surgery versus Intensive Medical

Therapy for Diabetes — 3-Year Outcomes

This article was published on March 31/2014
In The New England Journal Of Medicine

,.Philip R. Schauer, M.D., Deepak L. Bhatt, M.D., M.P.H., John P. Kirwan, Ph.D
,.Kathy Wolski, M.P.H., Stacy A. Brethauer, M.D., Sankar D. Navaneethan, M.D., M.P.H
,.Ali Aminian, M.D., Claire E. Pothier, M.P.H., Esther S.H. Kim, M.D., M.P.H
,.Steven E. Nissen, M.D., and Sangeeta R. Kashyap, M.D
for the STAMPEDE Investigators

Surgical Treatment and Medications Potentially Eradicate Diabetes Efficiently (STAMPEDE(
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/Mal absorption Approach
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' l l Exclusion criteria l

Inclusion criteria

The age of 30 to 60 years
BMI 2 35
History of type 2 diabetes of at least 5 years

Glycated hemoglobin level =2 7.0%

The ability to understand and comply with the
study protocol.
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History of type 1 diabetes

Diabetes secondary to a specific disease or
glucocorticoid therapy

Previous bariatric surgery
Pregnancy

Other medical conditions requiring short-
term hospitalization

Severe diabetes complications

I Geographicinaccessibility ‘
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Enrollment and Outcomes

72 Patients were assessed for eligibility
(diabetes for =5 yr with glycated
hemoglobin level =7.5%)

12 Were excluded

of study

\/

- 2 Were ineligible owing to serious
complications of diabetes

2 Were at a geographical distance
precluding involvement

8 Withdrew after brief explanation

60 Underwent

randomization

A\

\

20 Were assigned to 20 Were assigned to
medical therapy biliopancreatic diversion

\J

2 Discontinued the study
—— 1 Withdrew after 1 mo
1 Withdrew after 3 mo

\ £

20 Were assigned to
Roux-en-Y gastric bypass

\

1 Discontinued the study
owing to incisional
hernia after 9 mo

18 Completed the study 19 Completed the study

1 Discontinued the study
—— owing to intestinal
occlusion after 6 mo

\

19 Completed the study
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Oral
Hypoglycemia

Diet And Lifestyle

Modification
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Glycated HB
< 7.0%

Insulin

High Fiber
Content
=9
Physical

Exercise

12



Laboratory Analyses

% Fasting plasma glucose

% Serum glycated hemoglobin levels

“ Total cholesterol

< High-density lipoprotein (HDL) cholesterol
% Triglycerides

< Low-density lipoprotein (LDL) cholesterol
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End Points at Two & Three Years

Primary end points Secondary end points

>Fasting plasma glucose >Body weight
100>) mg/dI( > Arterial BP
>Glycated HB level(<(6.5% >HDL,LDL & TG
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Safety &
adverse
events

Blood
Pressure

Glycemic
control

Lipid
profile
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Baseline Characteristics of the Patients

Table 1. Baseline Characteristics of the Patients.*
Biliopancreatic
Medical Therapy Diversion Gastric Bypass

Characteristic (N=20) (N=20) (N=20) P Valuey
Age —yr 43.45+7.27 42.75+8.06 43.90+7.57 0.90
Fasting glucose — mmol/liter 9.94+3.43 9.70+3.44 9.55+3.35 0.93
Glycated hemoglobin — % 8.51+1.24 8.88+1.71 8.56+1.40 0.69
Cholesterol — mmol/liter

Total 6.12+1.55 5.54+1.50 4.71+0.91 0.01

High-density lipoprotein 0.99+0.21 0.99+0.21 1.13+0.23 0.07

Low-density lipoprotein 3.99+1.40 3.41+1.21 2.83+0.84 0.01
Triglycerides — mmol/liter 2.49:+0.80 2.49+1.21 1.66+0.86 0.01
Blood pressure — mm Hg

Systolic 155.20+34.18 154.50+29.73 145.75+20.54 0.51

Diastolic 96.00+17.52 95.90+12.87 91.50+14.15 0.56
Weight — kg 136.40+21.94 137.85+30.35 129.84+22.58 0.57
Height — cm 172.95+10.66 174.35+9.59 169.75+10.10 0.34
Body-mass indexi: 45.62+6.24 45.14+7.78 44.85+5.16 0.93
Waist — cm 126.90+14.68 130.35+19.73 125.40+16.58 0.65
Diabetes duration — yr 6.08+1.24 6.00+1.26 6.03+1.18 0.98
Male sex — no. (%) 10 (50) 10 (50) 8 (40) 0.77

* Plus—minus values are means +SD. To convert the values for glucose to milligrams per deciliter, divide by 0.05551. To

s&&"ﬁi&&‘%%&?ﬁ for cholesterol to milligrams per deciliter, divide by 0.02586. To convert the values for triglycerides to
milligrams’per deciliter, divide by 0.01129.

T P values are for all comparisons.

i The body-mass index is the weight in kilograms divided by the square of the height in meters.

16




2 Average Absolute Values and Percentage Chénges at

Table 2. Average Absolute Values and Percentage Changes at 2 Years.*
Y l Biliopancreatic
Medical Therapy Diversion Gastric Bypass
Variable (N=18) (N=19) (N=19) P Valuej
Biliopancreatic Gastric Bypass
Diversion Gastric Bypass vs. Bilio-
vs. Medical vs. Medical pancreatic
Overall Therapy Therapy Diversion
Glucose (mmol/liter) 7.83+1.66 3.89+0.67 5.69+3.07 <0.001 <0.001 0.005 0.03
Change from baseline (%) -14.37+11.93 -56.23+10.01 -37.81+33.75
Glycated hemoglobin (%) 7.69+0.57 4.95+0.49 6.35+1.42 <0.001 <0.001 0.003 0.001
Change from baseline (%) -8.39+9.93 -43.01+9.64 -25.18+20.89
Cholesterol (mmol/liter)
Total 4.91+0.87 2.77+0.81 4.27+0.77 <0.001 <0.001 0.31 <0.001
Change from baseline (%) -16.82+11.60 -49.25+11.52 -6.83+27.03
High-density lipoprotein 1.05+0.20 1.08+0.16 1.47+0.31 <0.001 0.61 <0.001 0.01
Change from baseline (%) 6.03+6.25 12.98+20.66 29.66x18.21
Low-density lipoprotein 2.98+0.83 1.25+0.71 2.20+0.72 <0.001 <0.001 1.00 <0.001
Change from baseline (%) -20.31+15.24 -64.63x15.93 -17.21+36.21
Triglycerides (mmol/liter) 1.91+0.39 0.96x0.32 1.15+0.48 <0.001 <0.001 1.00 0.001
Change from baseline (%) -18.28+7.84 -56.79+16.70 -21.17+41.23
Blood pressure (mm Hg)
Systolic 134.44+10.97 129.21+8.04 132.11+10.45 0.32 1.00 1.00 0.40
Change from baseline (%) -11.15+12.71 -14.55+12.63 -9.02+7.51
Diastolic 87.28+9.32 82.37+4.21 84.21+4.79 0.13 0.23 1.00 0.24
Change from baseline (%) -7.14+11.51 -13.06+8.97 -7.30+£9.42
Weight (kg) 128.06+19.77 89.53+17.84 84.29+13.35 <0.001 <0.001 <0.001 1.00
Change from baseline (%) -4.74+6.37 -33.82+10.17 -33.31+7.88
Excess weight lost (%) 9.29+12.94 69.36+17.60 68.08+12.70 <0.001 <0.001 <0.001 1.00
Body-mass index 43.07+6.44 29.19+4.90 29.31+2.64 <0.001 <0.001 <0.001 1.00
Change from baseline (%) -4.73+6.37 -33.82+10.17 -33.31+7.88
Waist (cm) 116.33+12.14 103.53+16.94 98.58+13.06 <0.001 <0.001 <0.001 1.00
Change from baseline (%) -7.69+7.80 -20.70+8.34 -19.91+8.44
ol Y T - N (Y (T -

IO =yt

* Plus—minus values are means +=SD.

T 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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Glycemic Control

At 2 years, diabetes remission had occurred
in none of the patients receiving medical therapy.

undergoing gastric bypass (%75)20 of 15 with

and 19 of 20 (95%) undergoing biliopancreatic diversion

There was a significant association between study group and
rate of remission.
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Glycated Hemoglobin Levels during 2 Years of Follow-up
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Weight Loss

At 2 years, patients in the two surgical groups had greater percent reductions in average body
weight from baseline than did patients receiving medical therapy

A significant difference in weight loss between the surgical and medical-therapy groups, with
no significant difference between the two surgical groups

Changes in weight were reflected by BMI changes, which decreased:

From 45.62+6.24 to 43.07+6.44 in the medical therapy group
From 44.85+5.16 to 29.31+2.64 in the gastric bypass group

From 45.14+7.78 t029.19+4.90 in the biliopancreatic diversion group

in the biliopancreatic 29.19+4.90 t045.14+7.78 from &
SPU  dualal &y ) sudl Axalal diversion group 20
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Lipid Profile

All lipid-profile measures (except for HDL cholesterol) were significantly lower

among patients undergoing biliopancreatic diversion than among those
receiving medical therapy

HDL cholesterol : increased in all three study groups.

After 2years, total cholesterol levels normalized in 27.3% of patients in the

medical-therapy group, as compared with 100% of those in both the gastric
bypass and biliopancreatic-diversion groups

Triglyceride levels normalized in 0%, 85.7%, and 92.3% of patients, respectively

=2.7%, and 100%, 11.1%and HDL cholesterol levels in

SPU  Lalall 4y ) sudl daslal
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Blood Pressure

Systolic and diastolic blood-pressure levels were significantly reduced in all
three study groups.

Antihypertensive therapy was reduced or discontinued in
%700f patients receiving medical therapy,

%8o00f those undergoing gastric bypass,

%850f those undergoing biliopancreatic diversion
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Late Complications of Surgical Procedures

Table 3. Late Complications of Surgical Procedures.*

Complication Biliopancreatic Diversion (N=19) Gastric Bypass (N=19)
Incisional hernia (9 mo) 1 Male patient (5%) 0

Intestinal occlusion (6 mo) 0 1 Male patient (5%)
Iron-deficiency anemia 2 Female patients (11%)7 2 Female patients (11%)
Hypoalbuminemia (albumin, <3.5 g/dl) 1 Female and 1 male patient (11%)} 0
Osteopenia (BMD T score, -2) 1 Female patient (5%) 0
Osteoporosis (BMD T score, -2.7) 1 Female patient (5%) 0

* The listed metabolic complications developed 9 to 18 months after the operations. BMD denotes bone mineral density
at the femoral neck on dual-energy x-ray absorptiometry.
T One female patient had multiple complications.
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The Massage

Comparing the optimized conventional medical therapy with two types of bariatric surgery (gastric
bypass and biliopancreatic diversion) in patients with type 2 diabetes with a BMI of 35 or more.

The results indicated that at 2 years and 3 years of two different studies:
Both bariatric and metabolic surgery were far more effective than
conventional medical therapy in the control of hyperglycemia in such
patients of over weight and severe obesity.
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