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Biliopancreatic diversion for obesity at
eighteen years
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Giorgio Baschieri, MD, and Virgilio Bachi, MD, Genoa, lialy

Background. Surgical attempls to treal obesity began because of the discouraging results of conservative
medical treatment, which successfully achieved initial weight loss but failed to maintain it. Gastric
restrictive procedures, curvently the most popular surgical methods for obesity therapy, have proved to be
effective in initiating weight loss, but seme concerns regarding their long-term efficacy in weight
maintenance have arisen.

Methods. Of a tolal of 1968 obese patients who underwent biliopancreatic diversion since 1976, the
last consecutive 1217 underwent the “ad hoc stomach” type of diversion with a 200 cm alimentary
limb, a 50 cm common limb, and a gastric volume varying between 200 and 500 ml. Mean age was
37 years old (11 to 69 years), and mean excess weight was 117 %. Maximum follow-up was 115
months with nearly 100% particpation.

Results. In the last half of the series, operative mortality was 0.4% with no general complications and
with early surgical complications of wound dehiscence and infection (total, 1.2%) and late
complications of incisional hernia (8.7%) and intestinal obstruction (1.2%). Mean percent loss of
initial excess weight (IEW) at 2, 4, 6, and 8 years was 78 * 16, 75 * 16, 78 = 18, and 77 * 16 in
the patients with IEW up to 1209 and 74 = 12, 73+ 13, 73 £ 12, and 72 = 10) in those with
IEW more than 120%. A group of 40 patients who underwent the original “half-half” biliopancreatic
diversion maintained a mean 70% reduction of IEW duning a 15-year follourup period. Specific late
complications included anemia (less than 5%), stomal ulcer (2.8%), protein malnutrition (7% with
1.7% requiving surgical revision by common limb elongation or by restoration). Clinical problems from
bone demineralization were minimal in the short term and almost absent in the long term.

Conclusions. Biliopancreatic diversion is a very effective procedure but is potentially dangerous if used
incorrectly. (SURGERY 1996,;119:261-8.)

From the Depariment of Surgery, University of Genoa School of Medicine, Genoa, Italy



Table II. Other beneficial effects of AHS BPD

Minimum Disappeared Imprroved Unchanged Impaired
Sollow-wp (mo) (%) (%) (%) (%)
Pickwickian syndrome® (2%) 1 100 — — —
Somnolencet (5%) 1 104 — —_ —
Hypertensiony (37%:) 12 81 15 6 —
Fatty liver§ (48%) 24 K7 9 4 —_
Leg stasisll (27%) 12 45 39 16 —
Hypercholesterolemiay (53%) 1 100 —_ — —
Hypertriglvceridemia (329 : _ __

Hyperglvecemia (14%)
Diabetes mellitus {79%)

Diabetes mellitus requiring insulin (2%)
Hyperuricemia {18%) 1 U4 —_ 3 5
Gout (2%) 4 1004 — —_ —

%, Percent of patients with condition.
#somnolence with cyanosis, polyoythemia, and hypercapnia.
tIn absence of one or more of characteristics of Pickwickian symdrome,
Svstolic =155, diaswolic =95 mm Hg, or hath,
&More than 10%,
[Moderate or severe.

More than 200 mg/ml (17% mere than 240 mg/ml).

rum uric acid normalized, no more clinieal symptoms.
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Specific Effects of Biliopancreatic Diversion
on the Major Components of Metabolic
Syndrome

A long-term follow-up study

MICOLA SCOPTNARD, MD FramcEsco SavERIO PAPADIA, MD and ;.',l.u'u.u' concentration often fall back
C1UsEPFE Mamia Magiagn, Mo Giax Framoo Anami, M into 2 normal range after resUmption of
Grovanst Brumo CAMERINI, MD lood intake and long belore a significant

welght loss ocours, thus suggesting that
the control of diabetes might be a specific

Table 1—Diabetic obese patients: anthropometric and biochemical data prior to BPD and throughout the follow-up period

Prior 1o BPD Arl VAl A 2 YETS AL 3 VEAES A1 5 YEATS Ar 10 VELLS
fi 31z 305 300 2% 272 243
Body weight (kg 1354 £ 25.6 B9 209 843 * 165 BR1 = 183 3.8 183 Bhm = 185
BMI (kg'm™) S0.1 =90 32874 31 E£65 321 70 11664 FA0E67T
Gl {mgsdD Lis =6l Ht 2+ 15 B3 18 a4 % 14 Bt 18 a4 = 23
TG (mpfdl) 220 = 155 120 =* 55 124 ®£ 107 96 £ 6l B3 £ 36 B2 £ 35
CHC .m'-_-l.-':||" 222 =75 136 = 34 133 = 33 126 = 32 126+ 3] 113 £ 2w

Diata ave means = 50 All postoperative versus preoperative values: P == 0001, Mo sygrificant differences berween postopesative data, CHOL, total serum cholesterol

concentrtion; GL, Rsing serum gluconse concentration; TG, serum thglveeride concentration

MmapeTEs CARE, voLuME 28, nuseer 10, OcToser 2003 2407
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IGNIFICANT SUSTAINED WEIGHT
loss achieved using bariatric sur-
gery has never been formally in-
vestigated as a treatment for
type 2 diabetes in obese participants.
Several observational studies suggest
substantial benefit, but these have gen-
erallv been restricted to severely obese

Context Observational studies suggest that surgically induced loss of weight may
be effective therapy for type 2 diabetes.

Objective To determine if surgically induced weight loss results in better glycemic
control and less need for diabetes medications than conventional approaches to weight
loss and diabetes control.

Design, Setting, and Participants Unblinded randomized controlled trial con-
ducted from December 2002 through December 2006 at the University Obesity Re-
search Center in Australia, with general community recruitment to established treat-
ment programs. Participants were 60 obese patients (BMI =30 and <40) with recently
diagnosed (<2 years) type 2 diabetes.

Interventions Conventional diabetes therapy with a focus on weight loss by life-
style change vs laparoscopic adjustable gastric banding with conventional diabetes
care.

Main Outcome Measures Remission of type 2 diabetes (fasting glucose level <126
mg/dL [7.0 mmol/L] and glycated hemoglobin [HbA,] value <6.2% while taking no
glycemic therapy). Secondary measures included weight and components of the meta-
bolic syndrome. Analysis was by intention-to-treat.

Results Of the 60 patients enrolled, 55 (92%) completed the 2-year follow-up. Re-
mission of type 2 diabetes was achieved by 22 (73 %) in the surgical group and 4 (13%)
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Figure 2. Percentage of Weight Loss Achieved Over the 2-Year Study Period (n=60) and

Individual Weight Measures at Baseline and at 2 Years

Surgical group Cormantional group
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Remission indicates thase achieving remission of type 2 diabetes (see “Methods") at 2 years, Data markers
with error bars indicate mean (5D).
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Table 2. Primary and Secondary Outcomes at 2 Years?®

Mean (SD)
I ] Between-Group
Surgery Conventional Difference, P

Variahle n=30) Therapy (n = 30) Mean (95% CI) Value

Ramizsion of diabeatas, 22 (73 413) RR for surgical <=,0mMm
M, {%5) remission,
5.5(2.2 to 14.0)

Secondary Outcomes
Weight, kg 84,6 (15.8) 104.8 (15.3)
Change, kg -21.1 (10.5) -1.515.4) -19.6 (-23.810 -15.3) <.001
Waist circumferance, cm 95.8 (10.3) 1127 110.3)
Change, cm -17.8 [10.8] —4.0108.1) -13.8(-19.0 10 -8.7) =001
Waist to hip ratic (0,90 [0.06) .95 (0.08)
Change —0.06 (0.06) =0.01 (0.08) 0005 (-0.07 to —0.007) 02

Blood pressura, mm Hy
Systolic 130.4 (19.0) 1326 (17.7)

ange =50 17,5 =10 14 -4.3[-13.6t0 5.1) a7
Diastolic 85.4 (7.0 B3.1B.5)
Change -0.7 (11.1) -0.9{11.1} 0.2 [-5.4 to 6.0} Bz
Hb&, ., % 6.00 [0.82) T.2101.39)
Change -1.81 (1,24 —0.358 (1.26) =143 -2.1 10 -0.80) =0
Flasma glucose, moddl 105.6 (30.3) 130.6 (38.1)
Change -51.2 (37.6) =18.4 (41.2) -32.8(-53.110-12.3) 02
Flasma insulin, plUmbL 9.8 (4.7) 24.1 (13.68)
Change -12.4 (8.4) 1.0 (14.8) =134 (198610 -7.3) =00
HOMA IRD 1.90 {0.73) 3.5000.97)
Change, % —45.5 (18.0) —3.3 (35.4) —42 2 (-5 1o -P6.8)° <00
Total cholestarc!, moidl 205.4 (46.6) 197.8(59.3)
Change 3.6 (51.68) 0.4 (31.4) 4.0[-18.8 10 26.0) 72
Trighycerides, mgs/dL 118.9 (7.7 186.7 (127.2)
Charge -71.7 (929 2.1 11208 -B9.6 (-125.3 to -13.6) 0z
HOL-C, mgddl 59,7 (13.8) 07127
Change 12.6 (9.8) 2E16.1) 10,0 (5.8 10 14.2) =.001
Total cholestaral to 3.58 (1.00) 4.1101.4)
HDL-C ratic
Change =082 (1.9) =0.14 (1.04) =0.68 [=1.24 1o =0.14) 0z

Abbreviations: C1, confidence mterval; Hio,, glvcated hemagloban: HOL-C, high-density lipoproten chakesteral; HOMA
IR, insulin resistance by homeastatic model assassmant; LOL-C, kow-dansity lipopratain chalestaral; BR, relative risk.

Sl conversion factors: sea Table 1 footnote.

8hdean (50) peroentage changs for participants with bassling values carmied forward for those who dropped out of the
studhy. A cormpanson of the actual change from baselins s also prasented, Datainclucke 3l B0 particpants with base-
ine data camed farward far missing data.

B An indiract measure of insulin resistance caloulated from levsls of fasting plasma glucose and fasting C-peptide.

P = 05 cakudated using independlent § test.
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SHORT COMMUNICATION

The effect of bilio-pancreatic diversion on type 2 diabetes
in patients with BMI <35 kg/m?

C. Chiellini - F. Rubino - M. Castagneto - G. Nanni -
(. Mingrone

Table 1 Demographic and body composition data of the patients before and 1 month afier BPD or diet, and 12 and 18 months after BPD only

Variable Before BPD Afier BPD Before diet After diet

1 month 12 months 18 months 1 month
Age (years) 4843 5143
Height {cm) 175.20+4 49 169.28+1.21
BMI (kg/m?) 30.94+1.05 30.00=0.80 25.37£0.01 25.07+0.01 29.98+1.70 29.18+1.78
p value 0.048 0.043 0.043 0.018
Weight (kg) 05.60+7.24 92.60+6.40 T7.80+3.54 T6.80+2.96 86.00+£5.20 83.71+£546
p value 0.046 0.042 0.040 0.017
Fat mass (kg) 35.00+3.40 33524314 25.58%1.16 24.67£1.77 29.24+3.10 28.73£3.12
p value 0.043 0.043 0.043 0.018
FFM (kg) 60.60+4.60 59.08+4.26 52.22+2 38 52.13+2.71 55.76+£2.97 54.98+322
p value 0.039 0.049 0.049 0.018
HbA . (%) R.48+0.24 T18+0.30 5.62+0.24 5.7+0.23 8.78+0.40 8.6=+0.31
p value 0.039 0.043 0.042 0.042

Data are means+=SEM

p values were determined by Wilcoxon signed-rank test before vs afier BPD or diet



Effects of Biliopanceratic Diversion on Type 2 Diabetes in
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ORIGINAL ARTICLE

Patients With BMI 25 to 35

TABLE 1. Anthropometric, Biochemical and Functional Data of 30 Type 2 Diabetic Patients Before and After BPD

Baszeline 1 month 4 months 8 months 12 months
Body weight (kgz) B4E L 111 743 £ 99% Tt £ 9.3%F T1.2E£99%F T0.7 £ 10.2%%
BMI (kg/m?) W6£29 26727 257 £ 1.9%% 256+ 24%% 25323
Waist (cm) 1044+ 9 02 + 9 o1 £ 7 89 & 9* 85 £ 971
High waist (number and percentage) 25(83) 17 (57 1T (37"t 10 (33)"1 BT
Fasting plasma glucose {mg/dL) 220+ 69 165 + 63* 147 + 48* 152 4+ 43 149 £ 41%¢
HbAj: (%) 93+ 13 T3 L£11 6.8+ 1014 L0 R 6.5 £ 0.8
HbA . = 7.0% {number and percentage) 000y 12 (40)* 22(7307 24 (8" 25 (B3t
HbA ;. = 6.5%'" (number and percentage) 00y T(23)° 18 {60y § 19 (63)°} 19 (63 F
HbAj, = 6.0% {number and percentage) 0y S{ley* 827 15 (50011 14T %
HOMA-IR a.1+71 294+31 inxa2T 27 L8 29425
AIR {pIU/mL) {n, cases/increased vs. preop.) 1.2£2.9(25) JA+4 B (16/11) 3 1E5.05(18/13) 4,254,458 (25/19)
Hypertension (number and percentage) 18 (60) 13 (43) 930 5(17) 020
Serum triglycerides (mg/dL) 198 £ 226 1RO £ 189 207 £ 136 215 &+ 944 204 £ 109
Hypertriglyceridemia {number and percentage) 10{33) [1(37) 16(53) 200067 I8 (a)*
Total cholesterol (mg/dL) 190 £ 4% 125 £ 435* 148 £ 335" 148 £ 397 147 £ 327
Hypercholesterolemia {number and percentage) 14 (47) 00y 0 {m* 0y i (0"
HDL cholesterel (mg/dL) 47+ 11 33+ 8* T+ T 40 £ 71 44 + 10%¢1

TABLE 2. Anthropometric and Biochemical Data of 38
Type 2 Diabetic Patients on Standard-of-Care Treatment

(O Oral Antidiabetics/l Insulin)

Baseline 1 vear
Body weight (kg) 86.3 £ 10.1 6.1 £ 10
BMI (kg/'m*) N2+35 0.2+ 3.6
Waist {cm) 105 + 11 106+ 11
Fasting glucose (mg/dl) 171 & 38 151 & 28*
HbA (%) 8308 TT+0.7*
Triglycerides (mg/dl} 190 4+ 63 178 + 47
Total cholesterol (mg/dl) 189 + 29 203 + 36
HIDL cholesterol (mg/dl) 48.3 £ 8.7 491 4+ 74
Antidiabetic therapy 330171 3307181
Therapy increased 26 (68%)

*P = 001 versus enrolliment.

P o= 005 versus preop.; T < 0005 versus | months: 1P < 0,05 versus 4 months; 5P < (L0] versus preop,
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Table 1 Mean = SD of body weight, body mass index (BMI), waist circumference (W), fasting serum glucose (FSG), glycated hemoglobin (HbA Ic),
HOMA-IR, serum triglyceride, total and HDL cholesterol in 15 type 2 diabetic patients with BMI 30.0-34.9 undergoing biliopancreatic diversion

Preop. 1 month 4 months 8 months 12 months 24 months
Body weight (kg) 8924107 TH. 220 O% T3.249 e T2.4£104% T11£10.4% %+ T3 71054 Hk-hakhs
BT I{kg,-'mz} EERED B 20.1£2.4% 27.2+].6% %= 26.9£2.3%*%  2G.4+£2 4%*# 27442 30w rxEnEs
WC {cm) 110+9 QHE10* Q4+ 8% Qixl1* LR s EEE - bbbt
n. and % of patients with 14 (93%) 9 (60%)* 7 (47%)* 7 (47%)" 5 (33%)% 4 (270 k-w
abnormal WC
FSG (mg/dL) 23476 | 34+40% 120+32%%% 133+30% %% 131 +£32%%% 134+41*
HbAlc (%) 9.5+1.6 EEES N 6,320 B¥w* SOL1.0%%%  504(p% e 5940 Q%=
n. and % of patients 0 (0%) 8 (53%)* 13 (BTW)** 13 (BT%)= =% 15 (100%)*** 12 (80%)*
with HbAle =7%
n, and % of patients 0 (0%5) 3(20%) 1 (670 L1 (T3%)%*% 11 (73%)+** L0 (67% )= **
with HeAle <6.5%
n. and % of patients 0 {0%5) 2(12%) 6 (40%)*® L0 (6T % 10 (67%)*F** PO (6T7%)*
with HbAlc =6%
HOMA-IR 10.7£3 8 314354 3.1 +1.1* 25425 2.5%]1.5% 27+1.6
AIR (uI/mL) LII=3.07 (13)  3.37=391 (96) T7.63£5.79 (8/T)* 579489 (1311 695319 (10/8)*
in. cases/increased vs. preop.)
n, and % of patients with 13 (87%) 9 (60%) 7 (47%) 3 (20%)* 4 (27%)* 5 (330)*
arterial hypertension
serum triglyceride (mg/dL ) 254310 2233258 174£85 208123 181123 177+82
n, and % of patients with T (47%) B (53%) B (53%) 8 (60%) & (53%) 10 (67%)
hypertriglveeridemia
serum total cholesterol (mg/dL) 190=44 1343547 138+33 8% 146+35.5% 153+£35% | SHL2R*-wwmns
n. and % of patients with 6 (439) 0 (0%)* 0 (0%)* 0 (0% 0 (0%)* 0 (0%)*
hypercholesterolemia
Serum HDL cholesterol (mg/dL) 45+9.7 ATLEHE* 3666 39+£6.9 4710 4% rrsnrrs Q7L ]r0rer-vres

Absolute number and percentage of patients with abnormally high WC wvalue, HbA lc values =7.0%, =6.5%, and =6.0%, hypertriglyceridemia,
hypercholesterolemia, and arterial hypertension

<05 vs. preop.; *Fp<0.05 vs. 1 months; ***p<0.05 vs. 4 months; ****p<0.05 vs. § months; *****p<0.05 vs. 12 months



Table 2 Mean + SD of body weight, body mass index (BMI), waist circumference (WC), fasting serum glucose (FSG), glycated hemoglobin (HbhA lc),
HOMA-IR, serum triglyeeride, total and HDL cholesterol in 135 type 2 diabetic patients with BMI 25.0-29 9 undergoing biliopancreatic diversion

Preop. 1 month 4 months & months 12 months 24 months
Body weight (kg) 80410 70.4+8.7* 70.0+9. 5% 70.0+8.2% 70.349.2% 70,949 6+
BMI (kg/m”) 28.1=x1.4 24.3+0,9* 24.2+1.0* 24.3+1.3* 24.2+1.6* 24.6+1 8%
WC {cm) o8.0=x6.2 BE.OE5.4% BR.O+£4.1% B5.0+57% B20+8, 3% B5.0+6%
n. and %o of patients 11 (73%) 8 (33%) 4 (27%)* 3 (20%)* 3 (20%)* 1 (7%%)*
with abnormal WC
FSG (mg/dL) 206+£62 17675 1H5LSR* 171+£42% 16TL48% 154+4]*
HbAlc (%) 91=1.3 T3+1.2* T3+1.3* QOL] [ #kkdrd T 4] ek (LR T R
n. and % of patients 0 (0%a) 4 (27%) 9 (60%)* 11 (73%)* 10 (HT7%)y*** 9 (60%)*
with HbAle=7%
n. and % of patients 0 (0%a) 4 (27%) B (53%)* 8 (53%)* B (53%)*F T (47%)*
with HbhAlc =6.5%
n. and % of patients 0 (0%) 3 (20%) 2{13%) 5(33%)* 4 (27%) 4 (27%)
with HbAlc=6%
HOMA-IR 75454 2.7+1.6% 2043 1% 25408 2.8+3.0% 234244
AIR (pUl/mL) 1.27+2.68 (12) 3.47+6.05 (7/5) 3.02+4.71 (10/6) 2.57+3.18 (12/8) 5.02+4.87 (9/6)*
{n. cases/increased vs. preop.)
n. and % of patients with 5 (33%) 4 {27%u) 2 (13%) 2 (13%) 2 (13%) 3 (20%)
arterial hypertension
serum triglhycerides (mg/dL ) 142£38 137+£52 2405 ] T0*#* LA 22T (g% w* 225 ] la**s
n. and % of patients with 3 (20%) 3 (20%) B (530%)%** L1 (T73%g)*** 10 (67 % )*** L1 (T3%)***
hypertriglycendemia
serum total cholesterol (mg/dL) 1904352 116£31% 158L£40% 150L29% 141 +£3p% [ELESL L
n. and % of patients with B (53%) 0 (0%a)* 0 {0%a)* 0 {0%)* 0 {0%)* 0 {0%4)*
hypercholesterolemia
serum HDL cholesterol (mg/dL)y 49+13.6 20 8. 1* 3E£7.2% 41 =6* 41+ 16* IR=T I3

Absolute number and percentage of patients with abnormally high WC value, HbAlc values =7.0%, =6.5%, and =6.0%, hypeririglyeeridemia,
hypercholesterolemia and arterial hypertension

Hp<0.05 vs. preop.; **p=0.05 vs. 1 months; ***p=<0.05 vs. 4 months



Table 3 Anthropometric and biochemical data of 38 type 2 diabetic patients on standard-of-care treatment

Obese patients (n=2(0) Overweight patients (n=18)

baseline | year 2 years (19 p.) baseline 1 year 2 years
Body weight (kg) 90.1=10.3 90.2+10.2 90.1=10.9 82.1+8.3 31.6£79 814283
BMI (kg/m”) 329=18 330+1.8 331201 27.1+2.1 27.0+2.2 26.9+2.0
WC (cm) 112+6 1128 111+4 99+12 [00+13 101+0
F5G (mg/dL} 182+33 157£29% 155:£22% 159439 1454£27% 1494+ 16%
HbA - (%) 8.4+07 EE IR T.6+0.4% 5.1+0.8 7.6+£0.5% TA4=03%
Serum triglycerides(mg/dL ) 206+73 194+54 175+£37% 173+45 161430 143425
Serum total cholesterol (mg/dL) 196+27 20645 198+33 181+30 200+16 192£15
HDL cholesterol (mg/dL) 48869 49 5+5 8 48 8247 47.7£10.6 48.8£9.9 492+9.4
Antidiabetic therapy 17081 170M1 16 O/01 16 0/51 16 0M1 16 O/11 1
Therapy increased 16 (80%) 5 (42%) 10 (56%) 8 (44%)
Antihyperlipemic therapy 10 (50%) 11 (55%) 15 (79%) 13 (72%) 14 (78%) 15 (83%)

) oral antidiabetics, J insulin

*n<(.01 vs enrollment
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Medical <35 8.8 (8.9) 7.5 (6.9) 7.7 (7.4) 8.2(7.9) 8.8 (8.6) 88 (3.0)
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Bariatric Surgery versus Conventional
Medical Therapy for Type 2 Diabetes

Geltrude Mingrone, M.D., Simona Panunzi, Ph.D., Andrea De Gaetano, M.D., Ph.D.,
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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Figure 2. Glycated Hemoglobin Levels during 2 Years of Follow-up.
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%)} 2 Female patients (11%)
Hypoalbuminemia (albumin, <3.5 g/dl) 1 Femmale and 1 male patient (11%&) 0
Osteopenia (BMD T score, -2) 1 Fernale patient (5%) 0
Osteoporosis (BMD T score, -2.7) 1 Femnale patient (5%) 7 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.
1 One female patient had multiple complications.




Metabolic surgery versus conventional medical therapy in
patients with type 2 diabetes: 10-year follow-up of an
open-label, single-centre, randomised controlled trial

Geltrude Mingrone, Simona Panunzi, Andrea De Gaetano, Caterina Guidone, Amerigo laconelli, Esmeralda Capristo, Ghassan Chamseddine,
Stefan R Bornstein, Francesco Rubino

Summary

Background No data from randomised controlled trials of metabolic surgery for diabetes are available beyond 5 years
of follow-up. We aimed to assess 10-year follow-up after surgery compared with medical therapy for the treatment of
tvpe 2 diabetes.

Methods We did a 10-year follow-up study of an open-label, single-centre (tertiary hospital in Rome, Italy), randomised
controlled trial, in which patients with type 2 diabetes (baseline duration >5 years; glycated haemoglobin [HbA, | >7- 0%,
and body-mass index =35 kg/m2) were randomly assigned (1:1:1) to medical therapy, Roux-en-Y gastric bypass (RYGB),
or biliopancreatic diversion (BPD) by a computerised system. The primary endpoint of the study was diabetes
remission at 2 years (HbA, <6-5% and fasting glycaemia <5-55 mmol/L without ongoing medication for at least
1 year). In the 10-year analysis, durability of diabetes remission was analysed by intention to treat (ITT). This study is
registered with ClinicalTrials.gov, NCT00888836.

Findings Between April 30, 2009, and Oct 31, 2011, of 72 patients assessed for eligibility, 60 were included. The 10-year
follow-up rate was 95-0% (57 of 60). Of all patients who were surgically treated, 15 (37-5%) maintained diabetes
remission throughout the 10-year period. Specifically, 10-year remission rates in the ITT population were 5-5% for
medical therapy (95% CI 1-0-25-7; one participant went into remission after crossover to surgery), 50-0% for BPD
(29-9-70-1), and 25-0% for RYGBE (11-2—46-9; p=0-0082). 20 (58-8%) of 34 participants who were observed to be in
remission at 2 years had a relapse of hyperglycaemia during the follow-up period (BPD 52-6% [95% CI 31-7-72-7);
RYGB 66-7% [41-7-84.8]). All individuals with relapse, however, maintained adequate glycaemic control at 10 years
(mean HbA, 6-7% [SD 0-2]). Participants in the RYGB and BPD groups had fewer diabetes-related complications
than those in the medical therapy group (relative risk 0-07 [95% CI 0-01-0- 48] for both comparisons). Serious adverse
events occurred more frequently among participants in the BPD group (odds ratio [OR] for BPD vs medical
therapy 2-7 [95% CI 1-3=5-6]; OR for RYGB vs medical therapy 0-7 [0-3-1-9)).

Interpretation Metabolic surgery is more effective than conventional medical therapy in the long-term control of
type 2 diabetes, Clinicians and policy makers should ensure that metabolic surgery is appropriately considered in the
management of patients with obesity and type 2 diabetes.
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Table2 Type 2 diabetes
(T2DM) patients undergoing
behavioral, dietetic, and
pharmacological treatment

(CO subjects). Anthropometric,

biochemical, and clinical data
at the enrollment and after

a 10-year follow-up. BMI,
body mass index: BW, body
weight; FBG, fasting blood
glucose; Hbal -, glycosylated
hemoglobin. T2DM was
considered as remitted when
FBG is steadily lower than
125 mg/dl without antidiabetic
agents

Basal evaluation

At 10-year follow-up

Age (years)

Gender (male)

T2DM duration (years and range)
Presence of T2DM

Antidiabetic therapy (#)

Insulin use (# and %)

BMI (kg/m?, mean+sd)

BW (kg. mean +sd)

FBG (mg/day, mean +sd 1)
HbAL¢ (%, mean + sd)
Triglycerides (mg/dl, mean +sd
Cholesterol (mg/dl, mean + sd)
HDL cholesterol (mg/dl, mean +sd)

59+4.5
22

8 (4-12)
30

30

13 (43)
28.943.28
82.6+10.1
156 445
7.9+0.37
141 £74
189430
42483

30
30

15 (50)
31.6+2.58
84.8+14.6
190 £42
7.43+0.85
102 +58
182+34.6
43+11

Table1 Type two diabetes (T2DM) class 1 obese and overweight fasting blood glucose; Hbal, glycosylated hemoglobin, T2DM was
patients: anthropometric, biochemical, and clinical data prior to, at 5 considered as remitted when FBG is steadily lower than 125 mg/dl
and at 10 years following biliopancreatic diversion. BMI, body mass without antidiabetic agents

index; BW. body weight; %EWL: percentage excess weight lost; FBG,

Prior to BPD At | year after BPD At 5 years after BPD At 10 years after BPD
Cases (#) 30 30 29 27
Age (years) 56.7 (35-70)
Gender (male) 19M
DM duration ars and rane —13
Antidiabetic therapy (# and %) 30 (100) 21 (80y* 16 (55)* 12 (40)*

Insulin use (# and %) 15 (50) 13 (45)
BMI (kg/m*, mean + sd) 30.6+29 253 42.3% 25.7+2.8% 249 +2.4%

BW (kg, mean £ sd) B48+11.1 70.7£10.2% T34£10.2% 68.5+£92%

FBG (mg/day, mean +sd 1) 220+ 69 140+4+32.1%* 140+ 40.7*
HbA 1 (%, mean +sd) 6.541.3%
Presence of T2DM (# and % 30 (100 ] 14 (52)%§
Triglycerides (mg/dl, mean + sd 198 +226 204+ 109 164 +81 145+90

Cholesterol (mg/dl, mean +sd) 190 +48 147 £32% 144 +41% 125+ 30*
HDL cholesterol (mg/dl, mean+ sd) 47+122 44+ 10 46+ 14 47+10
Blood hypertension (# and %) 16 (53) 6 (20)* 3 (10)* 2(*

“p<0.01 vs. prior to BPD
8p<0.01 vs. at | year after BPD




Table 4 Type two diabetes
(T2ZDM) class 1 obese and
overweight patients having
undergone biliopancreatic
diversion (BPD): occurrence
of BPD-related complication
throughout the 10-year
follow-up period

BPD-related complication

Cases (#)

Reoperation (# of subjects)

Laparotomy

Elongation

Restoration

Postoperative intraperitoneal bleeding
Nutrition and vitamin deficiency
Protein malnutrition

Gastrointestinal transit alterations
Severe bleeding from gastric ulcer
Nephrolithiasis

Incisional hernia

Hepatic cirrhosis

Uneventful (# and % of subjects)

e B . - = L™ I =« B

14 (46)

|
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Table 1
Patients with type 2 diabetes and severe obesity submitted to biliopancreatic diversion

Factor Prior to BPD At 1 yr after BPD At 3-5 yr after BPD At 10-20 yr after BPD
Patients 173 157 139 86

BW (kg) 140 = 38 97 £ 19* 03 + 16.9* 91 + 17*
BMI (kg/m?) 497 = 94 35.1 = 7.7* 34 + 7.6* 33 £ 6.3
EBWL (kg) — 43 = 40 34 £ 18 33+ 18
FBG (mg/dL) 187 + 75 98 + 6 95 + 39% 92 + 5%
HbA1C (%) 8.2 + 2.1 5.1 *+ 8% 52+ 7% 4.8 £ 7*F
TG (mg/dL) 213 = 208 150 = 90* 120 = 74+ 102 = 80+
HDL cholesterol (mg/dL) 45.3 £ 21 40 £ 15.6 43 + 15.6 45 + 12
Hb (g/dL) 15 =47 14 + 49 13 =89 12+ 1.6
Ht (%) 463 £ 41.4 40 = 7.4 38 = 5.9 38+ 45
Ferritin (pg/L) 171 = 157 117 = 119 124 = 214 84 = 100
Fe (ng/L) 82 + 34 73 £33 65 = 41.3 64 + 29
Albumin (mg/dL) 4.2 + 4 39+ 5 39+ 4 39+ 4

BPD = biliopancreatic diversion; BW = body weight; BMI = body mass index; EBWL = excess body weight lost; FBG
= fasting blood glucose concentration; HbA1C = serum glycosylated hemoglobin concentration; TG = serum triglyceride
concentration; HDL = high-density lipoprotein; Hb = serum hemoglobin concentration; Ht = hematocrit; Fe = serum iron
concentration.

Anthropometric and biochemical (mean = SD) data prior to and 1, 3-5, and 10-20 years after BPD.

* P <201 versus prior to BPD.



Table 3
Nonoperated patients with type 2 diabetes and severe obesity treated with
conventional therapy

Factor At admission At the end of follow-up
Number of patients 173 120

BW (kg) 100 = 154 915+ 11.6

BMI (kg/m?) 35 + 5.68 33.6 = 4.28

FBG (mg/dL) 159 = 56 147 = 53

HbA1C (%) 1.0+ 1.7 7.7+ 1.5

TG (mg/dL) 159 = 89 147 = 65

HDL cholesterol (mg/dL) 46 = 10 46 = 12

CVD, n (%) —_ 17 (16)

Deaths, n (%) — 16 (16)

BW = body weight; BMI = body mass index; FBG = fasting blood
glucose concentration; HbA1C = serum glycosylated hemoglobin concen-
tration; TG = serum triglyceride concentration; HDL = high-density lipo-
protein; CVD = cardiovascular disease.

Anthropometric and biochemical (mean = SD) data at admission and at
the end of follow-up.

Table 4

Patients with type 2 diabetes and severe obesity submitted to biliopancreatic diversion

Factor First post-BPD year Early (3-5 yr) Late (10-20 yr)
follow-up period follow-up period

Patients, n 157 139 86
Perioperative complications, n (%) 3(2) —_ —_
Acute bleeding from peptic ulcer, n (%) T(4) 5(3) —
Gastroesophageal reflux disease, n (%) 9(6) 6(4) 4(5)
Distressing anorectal disorder, n (%) 14 (9) 14 (10) 4(5)
Severe and recurrent deficiency anemia, n — — 6(7)

(%)
Metabolic bone disease, n (%) 2(1) 6(7)
Protein malnutrition, n (%) 2( 4(3) 6(7)
Symptomatic vitamin deficiency, n (%) — 4(3) 16 (12)
Gastrointestinal transit alterations and T(4) 5(3) 17 (2)

chronic diarrhea, n (%)
Liver cirrhosis, n (%) — 2(1) 34
Incisional hernia, n (%) 80 (51 — —
BPD revision or restoration, n (%) 0 1(1) 10(12)
Patients without significant complications, 133 (85) 111 (79) 55 (64)

excluding incisional hernia, n (%)

BPD = biliopancreatic diversion,

BPD-related complications in the first postoperative year and throughout the follow-up period in the first (3-5 yr) and late

(10-20 yr) periods.
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Tirzepatide Once Weekly for the Treatment
of Obesity

Ania M. Jastreboff, M.D., Ph.D., Louis . Aronne, M.D.,

Madia N. Ahmad, M.D., M.P.H., Sean Wharton, M.D., Pharm.D.,
Lisa Connery, M.D., Breno Alves, M.D., Arihiro Kiyosue, M.D., Ph.D.,
Shuyu Zhang, M.S., Bing Liu, Ph.D., Mathijs C. Bunck, M.D., Ph.D.,

and Adam Stefanski, M.D., Ph.D., for the SURMOUNT-1 Investigators®

ABSTRACT
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JAMA | Original Investigation
Tirzepatide vs Insulin Lispro Added to Basal Insulin in Type 2 Diabetes
The SURPASS-6 Randomized Clinical Trial

Julio Rosenstock, MD; Juan P. Frias. MD; Helena W, Rodbard, MD: Santiago Tofé, MD; Emmalee Sears, MS;
Ruth Huh, PhD; Laura Fernandez Landd, MD; Hiren Patel, MPharm

Figure 2. Effect of Tirzepatide vs Insulin Lispro on Hemaoglobin A, (HbA, ) and Body Welght
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Cimetidine Versus Surgery for Recurrent

Ulcer After Gastric Surgery

JARLEY KOO, M.D., S. K. LAM, M.D., G. B. ONG, D.5c.

The efficacy of cimetidine vs. surgery in the treatment of re-
current ulcers after definitive surgery for chronic duodenal ulcer
was evaluated in two comparable groups (23 each) of patients.
Cimetidine 1 g daily healed 79% and 91.6% of recurrent ulcers,
as assessed endoscopically, after 6 and 12 weeks respectively.
At the end of one year, maintenance treatment with cimetidine
(400 mg nocte) prevented relapse in 89.5% of the healed ulcers,
while surgery was successful in 94.4% (p > 0.1). The cimetidine
group experienced significantly (p < 0.05) less side effects than
the surgical group, with respectively 10% and 50% of patients
having Visick grade II and above. After one year of maintenance
treatment, cimetidine was withdrawn, and ulcer recurred in
71.4% within six months. The relapse rates between the two
groups were significantly different by life-table analysis (p
< 0.01). We conclude that cimetidine was as effective as sur-
gery in preventing relapse of postsurgical recurrent ulcers and
had fewer side effects, but indefinitely prolonged therapy ap-
peared necessary.

From the Combined Gastrointestinal Unit, Departments of
Medicine and Surgery, University of Hong Kong, Queen
Mary Hospital, Hong Kong

recurrence of these ulcers after they have been healed,
and (c) the relative merits of cimetidine and surgery
in the treatment of recurrent ulcers.

Methods

Patients

Forty-six Chinese patients (39 males, mean age 50.4
+ SD 16.1 years; 7 females, mean age 55.0 + SD 10.6
vears) were entered into the studv bhetween Ianuarv
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Laparoscopic adjustable gastric banding with liraglutide in
adults with obesity and type 2 diabetes (GLIDE): a pilot
randomised placebo controlled trial
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Conclusioni

- La chirurgia bariatrica consente un controllo/remissione del diabete
mellito tipo 2 associato ad obesita in un numero molto alto di pazienti e a
lungo termine

- Gli interventi ipoassorbitivi/derivativi hanno un effetto superiore sul
controllo glicemico rispetto alle procedure di restrizione gastrica

- La percentuale di controllo e remissione del diabete tende a diminuire
per i pazienti con malattia di durata maggiore, in terapia insulinica, con
BMI piu basso

- | nuovi farmaci mostrano livelli di attivita simili alla chirurgia bariatrica, ad
un follow-up piu breve

- Chirurgia e farmaci possono avere un ruolo addittivo/adiuvante (?)
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“The greatest enemy of truth 1s very often not the
lie - deliberate, contrived, and dishonest - but the

myth - persistent, pervasive and unrealistic.”
- John F. Kennedy
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Figure 3: Cumulative mortality and numbers-at-risk table for all participants who underwent metabolic-
bariatric surgery vs usuval non-surgical management of obesity, stratified by diabetes status

(A) Subgroup analysis of patients with type 2 diabetes. (B) Subgroup analysis of patients without type 2 diabetes.
Note that the relative hazard reduction is computed as (1-HR) = 100% (eg, a HR of 0-409 translates to a reduction
inthe hazard rate of death of 59-1%). HR=hazard ratio.
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Association of metabolic-bariatric surgery with long-term
survival in adults with and without diabetes: a one-stage
meta-analysis of matched cohort and prospective controlled
studies with 174 772 participants

Nicholas L Syn*, David E Cummings*, Louis ZWang*, Daryl | Lin*, Joseph | Zhao, Marie Loh, Zong Jie Koh, Claire Alexandra Chew, Ying Ern Loo,
Bee Choo Tai, Guowei Kim, Jimmy Bok-Yan So, Lee M Kaplan, John B Dixon, Asim Shabbir

Summa

Backg rou;)il Metabolic-bariatric surgery delivers substantial weight loss and can induce remission or improvement of
obesity-related risks and complications. However, more robust estimates of its effect on long-term mortality and life
expectancy—especially stratified by pre-existing diabetes status—are needed to guide policy and facilitate patient
counselling. We compared long-term survival outcomes of severely obese patients who received metabolic—bariatric
surgery versus usual care.

Methods We did a prespecified one-stage meta-analysis using patient-level survival data reconstructed from prospective
controlled trials and high-quality matched cohort studies. We searched PubMed, Scopus, and MEDLINE (via Ovid) for
randomised trials, prospective controlled studies, and matched cohort studies comparing all-cause mortality after
metabolic—bariatric surgery versus non-surgical management of obesity published between inception and Feb 3, 2021.
We also searched grey literature by reviewing bibliographies of included studies as well as review articles. Shared-frailty
(ie, random-effects) and stratified Cox models were fitted to compare all-cause mortality of adults with obesity who
underwent metabolic—bariatric surgery compared with matched controls who received usual care, taking into account
clustering of participants at the study level. We also computed numbers needed to treat, and extrapolated life
expectancy using Gompertz proportional-hazards modelling. The study protocol is prospectively registered on
PROSPERO, number CRD42020218472.

Findings Among 1470 articles identified, 16 matched cohort studies and one prospective controlled trial were included
in the analysis. 7712 deaths occurred during 1-2 million patient-years. In the overall population consisting
174772 participants, metabolic-bariatric surgery was associated with a reduction in hazard rate of death of 49-2%
(95% CI 46-3-51-9, p<0-0001) and median life expectancy was 6-1 years (95% CI 5-2-6-9) longer than usual care.
In subgroup analyses, both individuals with (hazard ratio 0-409, 95% CI 0-370-0-453, p<0-0001) or without (0-704,
0-588-0-843, p<0-0001) baseline diabetes who underwent metabolic-bariatric surgery had lower rates of all-cause
mortality, but the treatment effect was considerably greater for those with diabetes (between-subgroup I2 95-7%,
p<0-0001). Median life expectancy was 9-3 years (95% CI 7-1-11- 8) longer for patients with diabetes in the surgery
group than the non-surgical group, whereas the life expectancy gain was 5-1 years (2-0-9-3) for patients without
diabetes. The numbers needed to treat to prevent one additional death over a 10-year time frame were 8.4 (95% CI
7-8-9-1) for adults with diabetes and 29-8 (21-2-56-8) for those without diabetes. Treatment effects did not appear
to differ between gastric bypass, banding, and sleeve gastrectomy (I2 3-4%, p=0-36). By leveraging the results of this
meta-analysis and other published data, we estimated that every 1-0% increase in metabolic-bariatric surgery
utilisation rates among the global pool of metabolic—bariatric candidates with and without diabetes could
yield 5-1 million and 6-6 million potential life-years, respectively.

Interpretation Among adults with obesity, metabolic—bariatric surgery is associated with substantially lower all-cause
mortality rates and longer life expectancy than usual obesity management. Survival benefits are much more
pronounced for people with pre-existing diabetes than those without.
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Figure 2: Cumulative mortality and numbers-at-risk table for all participants who underwent metabolic-bariatric surgery vs usval non-surgical management

of obesity

(A) One-stage meta-analyses. (B) Two-stage aggregate data meta-analysis. Hazard ratio estimates were NE for the Wong et al (2020)" study, and did not contribute
any computational weights to either the one-stage or two-stage random-effects meta-analyses, since no events occurred in their surgical group. Note that the
relative hazard reduction is computed as (1-HR) x 100% (eg, a HR of 0-508 translates to a reduction in the hazard rate of death of 49-2%). HR=hazard ratio. NE=not

evaluable.
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TABLE 3 Evolution of anthropometric and biological characteristics from baseline to 24 weeks of patients who actually benefited from the

treatment for 24 weeks

Weight loss (%)
EWL (%)
Change in anthropometric characteristics
BMI (kg/m?)
Body weight (kg)
Waist circumference (cm)
Systolic blood pressure (mm Hg)
Heat rate (beats/min)
Change in biological characteristics
HbAle (percentage points)
SGOT (UI/L)
SGPT (UI/L)
HDL cholesteral {(mmol/L)
LDL cholesteral (mmol/L)
Triglycerides (mmal/L)
C-reactive protein (nmol/L)
Change in FIB-4
Weekly dosage of semaglutide at 24 wk (mg)

B5+ group (n = 36)

—9.8%
-232

-4.3
-11.6
-9.2
0.13
15

-10.56
-12.6
—-0.02
-01
-0.25
9.9
-0.16
235

(57)°

(14.9)*

(~5.1 to —3.5)
(-13.8 to —9.5)
(-11.1t0 ~7.2)
(~5.8 to —6.0)
(-3.6 to 6.5)

(~0.65 to —0.23)
(-20.7 to —0.5)
(-27.1t0 1.9)
(~0.07 to 0.03)
(~0.59 to —0.05)
(~0.43 to —0.08)
(—1.28 to 3.25)
(~0.28 to —0.04)
{0.32)

BS— group (n = 75)

—8.8%
—20%

—4.2
-11.3
-8.0
-1.69
6.8

-0.42
-33
—6.0
—0.04
=019
=015
35
-0.08
233

(538
(1245

(—4.8 to —3.6)
(-13.1to —9.6)
(~9.4 to —6.5)
(-5.3t0 1.9)
(3.0 to 10.6)

(—0.55 to —0.29)
(-5.5 to —1.1)
(104 to —1.4)
(—0.09 to 0.02)
{—0.31 to —0.06)
{-0.27 to —0.03)
(—1.83 to 2.53)
(—0.19 to 0.02)
{0.30)

p value
0.37
023

077
083
0.30
0.58
0.10

0.89
0.16
0.38
0.33
042
0.32
0.68
0.36
0.76

Note: Data are means (standard deviation or 95% confidence interval). The p value column represents the comparison between the BS— and BS+ groups
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