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Level of Evidence

FILTERED
INFORMATION

Critically-Appraised
Topics
[Evidence Syntheses]

Critically-Appraised Individual
Articles [Article Synopses]

Randomized Controlled Trials
(RCTs)

Cohort Studies

Case-Controlled Studies
Case Series / Reports

, = Medical Chart Review
Background Information / Expert Opinion \ Retrospective Cohort
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SOS S+t

The NEW ENGLAND
JOURNAL o« MEDICINE

ESTABLISHED IN 1812 AUGUST 23, 2007 VOL. 357 NO. 8

Effects of Bariatric Surgery on Mortality in Swedish Obese Subjects

Lars Sjostrom, M.D., Ph.D., Kristina Narbro, Ph.D., C. David Sjéstréom, M.D., Ph.D., Kristjan Karason, M.D., Ph.D.,
Bo Larsson, M.D., Ph.D., Hans Wedel, Ph.D., Ted Lystig, Ph.D., Marianne Sullivan, Ph.D., Claude Bouchard, Ph.D.,
Bjérn Carlsson, M.D., Ph.D., Calle Bengtsson, M.D., Ph.D., Sven Dahlgren, M.D., Ph.D., Anders Gummesson, M.D.,
Peter Jacobson, M.D., Ph.D., Jan Karlsson, Ph.D., Anna-Karin Lindroos, Ph.D., Hans Lénroth, M.D., Ph.D.,
Ingmar Nislund, M.D., Ph.D., Torsten Olbe|rs, M.D., Ph.D., Kaj Stenlsf, M.D., Ph.D., Jarl Torgerson, M.D., Ph.D.,
Goran Agren, M.D., and Lena M.S. Carlsson, M.D., Ph.D., for the Swedish Obese Subjects Study

INE

VOL.351 NO.26

Lifestyle, Diabetes, and Cardiovascular Risk Factors 10 Years
after Bariatric Surgery

Lars Sjéstrdm, M.D., Ph.D., Anna-Karin Lindroos, Ph.D., Markku Peltonen, Ph.D., Jarl Torgerson, M.D., Ph.D.,
Claude Bouchard, Ph.D., Bjérn Carlsson, M.D., Ph.D., Sven Dahlgren, M.D., Ph.D., Bo Larsson, M.D., Ph.D,,
Kristina Narbro, Ph.D., Carl David Sjéstrém, M.D., Ph.D., Marianne Sullivan, Ph.D., and Hans Wedel, Ph.D.,
for the Swedish Obese Subjects Study Scientific Group*
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0 1 2 3 4 6 8 10 15
Years
No. Bxamined
Control 2037 1768 1660 1553 14%0 1231 g2 386 190
Banding 376 363 357 328 333 208 267 237 52
Vertic_al-banded gastroplastyy 1369 1208 1244 1121 1086 1004 3a9 746 108
Gastricbypass 265 245 245 211 200 166 a2 58 10
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2003 -2009
=UED

HuEs 72 (27.6) 63.3%

L0 116 (44.4) 12.6%
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Orilistatat Phentermine

Bupropion

Mazindol
Sibutramine

Fluoxetine
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2008 4 (1.5) 50 (22.3) <.0001

2009 60 (23.0) 83 (37.1)
2010 158 (60.5) 84 (37.5)
2011 39 (14.9) 7 (3.1)
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T (n=261) HlsEat (n=224)

Male sex, n (%) 64 (24.5) 97 (43.3) <0.001
Age, years, mean = SD 35.75%10.75 40.58 + 13.32 <0.001
Body mass index (BMI kg/m2) mean £ SD 39.0+6.2 343+3.8 <0.001

30 < BMI < 35, n(%) 74 (28.4) 145 (64.7)

35 <BMI < 40, n (%) 95 (36.4) 65 (29.0)

40 < BMI, n (%) 92 (35.3) 14 (6.3)
History of diabetes, 7 (%) 102 (39.1) 29 (12.9) <0.001
History of hypertension, n (%) 146 (55.9) 119 (53.1) <0.001
History of dyslipidemia, n (%) 125 (47.9) 112 (50.0) <0.001
Follow-up period, days, median £ SD 263 +204.3 234 +380.4 <0.001

NEC/



s Het (%)

AA AA
-z SH|ip=

0 .
4.1
5,4 6.7
S 2 8.2 8.2 .}
S QN if
x 10 -
=)
(]
3 15 - P<0.001 at all points
c
@ 20 - 22.5 22.6
c 249
©
S 25 -
30 | | 1 | | J
3M 6M 9M 12M 15M 18M
3M 6M 9M 12M 15M 18M
aan SEVSEAS 261 261 261 222 178 138
TET ¥k { Ea 205 161 11 84 69 44
FHE% 78.5 61.7 42.5 37.8 38.8 31.9
Has WERISEARS 224 224 224 217 194 173
2 23S 177 99 85 65 51 37
FHEY% 79.0 44.2 37.9 30.0 26.3 21.4
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SOS study
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k=3
-

95% CL p-value Mean 95% CL p-value

BMI  Hl&=xd 224 343 33.8 348 <0.0001 142 35.1 344 357 0.06

TE 261 39.1 383 39.8 142 36.0 353 36.7
HEd  Hesmat 224 406 388 423 <0.0001 142 384 364 403 0.91

TE 261 358 344 37.1 142 38.2 363 40.1

g 97(43.3%),
of 127 (56.7 %)

H 64(24.5%) ,
of 197 (75.5%)

g 42(29.6%) ,
0f 100 (70.4%)

L+ 42(29.6%) ,
of 100 (70.4%)

48 Hesxa 224 <0.0001 142

s 261 142
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| =2t A= (Generalized estimating equation, GEE %)

Estimate( 95% £12|72t) p-value = 17HE Z|of| w2} H|£E=2|=22)

2H 4.479 (2.986, 5.972) <.0001 22 4F0] 25 0.1% ZL45H=
IJ".-_*’;*AI’@.(?H%) 0.098 (0.031, 0.165) 0.004 | HIY 223|290 AL H|423
2| By 20j| H|5H 1.23%7t ¢ ZA5H=
TEIR 3.239(2.465, 4.013) <.0001 2O 2 L}EpLT,
H|2E2| & (ref) . .
HEAANY S22 R 1.226 (1.048, 1.404) <.0001
A Y +H|2EZ| R (ref)
‘a4
0z} 0.840(-0.124, 1.803)  0.088
‘e 2 (ref)
A -0.035 (-0.070, 0.000)  0.051
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Sut 23t 2|2 T} (THix)

FBG HbA1C

Median F/U : 12M Median F/U : 18M
P<0.001 P=0.007

Median F/U : 12M Median F/U : 18M
P<0.001 P=0.075
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St 22| 2= '} (0] 3A[=S)

Total-Cholesterol HDL-Cholesterol
Median F/U : 9M Median F/U : 9M Median F/U : 11M Median F/U : 11M
P<0.001 P=0.0004 P=0.1013 P=0.1342
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H =

(N=261) (N=224)
n % %

Chip Prevalence 102/261 39.08 33/224 14,73

Remission 48/84 57.14 2/21 9.52
aedor Prevalence 149/261 57.09 119/224 53.13
Remission 40/85 47.06 17/86 19.77
O|AIR | &= Prevalence 99/261 37.93 93/224 41.52
Remission 52/62 83.87 23/60 23.64

Diabetes : Medication, >)=126 mg/dl of FBG, or )=6.5% of HbAIC
Hypertension : Medication, >=140 of SBP, or >= 90 of DBP
Dyslipidemia : Medication, >=240mg/d¢ of T-C, >=200mg/d¢of TG, or >=160mg/d¢of "LDL-C
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H| 1 CHOt : £=2| & vs H|L=2| &

2ol 48xl= <A

47|12k 14
g1} =L
H|E

QURACH: St U= BMI 30 0|42 D H| Ok g}

2, 5Pt U= 2L H[E BMI2| Z4 (FH2|F J|FZAl
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971 HE MEXAL
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ke Ll el

« ZdL¥(decision tree)

Non-surgery

<] Non_surgery

Complication

. Gastric banding
S b tient
evere obese patients O<No complication

<] Complication

<] No_complication

Complication 4 Complicati
Surgery  _/ Gastric bypass A omphication
- No complication o

<] No_complication
Complication
S| : <] Complication
eeve gastrectomy 5
<No complication

No_complication
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HSZAE | S JYE | BMIZA

Non-surgery 5.33 35.0 1.87
- Complication 20.90 80.0 7.97
banding No complication 24,99 100.0 11.08
: Catric Complication 26.82 100.0 11.37
Ur9€Y bypass No complication ~ 22.37 100.0 8.28
Sleeve Complication 26.14 100.0 10.17
gastrectomy N complication 22.64 89.0 8.91
F:1) 10% 01 ASHL7) A= SRS 72t U= 222 Folgd
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H| 2

o

Pathway 14 H|2 (H)

Non-surgery 2,603,159
Complication 8,356,491
Gastric banding
No complication 7,973,711
Complication 16,688,238
Surgery  Gastric bypass
No complication 14,254,014
Complication 10,628,641
Sleeve gastrectomy
No complication 9,972,545
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JI2E4 24

Non-surgery 2,603,159

HsELE

Surgery 11,875,676 9,272,517 23.43 18.10 512,280
k= R Non-surgery 2.603.159 35.00
(10% 0|8 HISEL)
2lAle| H|= Surgery 11,875,676 9,272,517 95.14 60.14 154,189
Non-surgery 2,603,159 1.87
BMI 24
Surgery 11,875,676 9,272,517 9.26  7.39 1,255,335
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= H'Q'- = 2
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CH
Hls&2 2,603,159 5.33

s 24 23 GISELE)

STt A= BMI 30 0|4
TEL 11,875,676 9,272,517 23.43 18.10 512,280

H|ps 1,966,012 3.17

Chy 71 9l= BMI 30 O] 4t
s 9.802,596 7,836,583 23.55 20.38 438,956
H|p= 2,100,079 6.26

BMI 30 O] 4+ 24|
et 10,503,961 8,403,882 23.61 17.35 484.429
Hlpa 2,099,875 5.53

BMI 30 O] 4} - 35 Ojat
e 10,690,867 8,590,991 22.25 16.72 513,915
H|fa= 2.113,706 7.43

BMI 35 O] At
et 10,631,445 8517,738 24.30 16.87 504,823

NEC/A
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0| =35l22 markov modelS 0| 25|42

Non-surgery I —
\ Band removal ‘

comorbidity

Gastric banding

| No band removal ‘

{ Reoperation ‘
Surgery Gastric bypass J Severe Mild/Moderate ‘
* No reoperation | comobidity comobidity
: CHD Hypertension
{ Reoperation ‘ Stroke ' ‘ Hyperlipidemia
Sleeve gastrectomy Diabetes
" No reoperation ‘ Death

due to
other cause

[ Death due to surgery }

QALYE 0| 8¢t ZMEYo| XJ|EE QALYS 0| 8¢t EMEHO| HZHEN




2852

Perfect Health =1
Death =0 ‘

oo 287152

x| H4 o4
* BMI 30 Of A} No co-morbidity 0.872 0.936 0.839
- Non-surgery Mild/Moderate co-morbidity 0.860 0.936 0.813
- (surgery) Band removal Severe co-morbidity 0.749 0.795 0.716
No co-morbidity 0.901 0.939 0.867
AF -
* BMI 25 0|43 - 30 O| T Mild/Moderate co-morbidity 0.889 0.939 0.841
- Surgery (Band removal #{|2])
Severe co-morbidity 0.778 0.798 0.744
o B871E3| : FUABYYRAE 0|8
S35 o| 27|28
Al= O]
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H|-E:

Pathway 141 88 ()

Non-surgery 1,695,400
Band removal 7,911,418

Gastric banding No band removal 7.431,194

death due to surgery 7,041,989

Reoperation 26,837,426

Surgery Gastric bypass No reoperation 13,837,426
death due to surgery 13,000,000

Reoperation 18,575,826

Sleeve gastrectomy No reoperation 9,510,845

death due to surgery 9,064,981

« BMI 30 O]A} No co-morbidity 0
- Non-surgery Mild/Moderate co-morbidity 1,029,268
i) e b Severe co-morbidity 3,012,484
No co-morbidity 0

* BMI 25 O|AF - 30 O]9t

- Surgery (Band removal #|2]) Mild/Moderate co-morbidity 719,731
Severe co-morbidity 2,475,940
NEC/\



e

Pathway

Gastric banding 0.764
Surgery Gastric bypass 0.180
Sleeve gastrectomy 0.060 .
. . Live 1.000
SES DI BE0EIME Death due to surgery 0.000
Live Band removal 0.056
No band removal 0.944
Gastric bypass Lrée Qose = =
Death due to surgery 0.014 . Tk o|BY|E
Live Reoperation 0.027 Al= o|&
No reoperation 0.973
Sleeve gastrectomy v 1.009
Death due to surgery 0.000
Live Reoperation 0.000
No reoperation 1.000 ]
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BMI 30 0|4} BMI 25 0|4} - 30 O] 2t

Mild/Moderate
comorbidity

LE

30 - 39A
40 - 494
50 - 594
60 - 694
70 - 79M|

80All 0]%f

Sz

0.142390
0.431548
0.774423
1.000000
1.000000

1.000000

d
bl

=
=

Severe

comorbidity

0.001794
0.011565
0.050817
0.109980
0.164483

0.150499

Mild/Moderate
comorbidity

0.0577164
0.1749242
0.3871278
0.5852391
0.6690265

0.7052632

Severe

comorbidity

0.0012547
0.0080890
0.0355427
0.0769231
0.1150442

0.1052632
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MEE

BMI 30 O] %+ 1 BMI 25 0|4} - 30 O] 2t

oy a4 Death due to Death due to Death due to Death due to

=° CVvD other cause CVvD other cause
30 - 394 0.000068 0.001092 0.000052 0.000830
40 - 494 0.000252 0.002414 0.000192 0.001834
50 - 594 0.000597 0.004823 0.000454 0.003665
60 - 694] 0.001800 0.010900 0.001368 0.008284
70 - 794 0.006584 0.028175 0.005004 0.021413
80A 0] & 0.013331 0.059154 0.010132 0.044957

7: 1) SOS study(2007) H|$+&X| 29} H @3 $&X| 20| AL S| HE
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. on s | &3atol ICER

o B 16,392,886 15.43

s=at 17.914,487 1,521,601 16.29 0.86 1,770,535

NEC/\




Time horizon

Discount rate

Utility weight of MC of BMI 30
Costs of SC of BMI 30

Utility weight of NC of BMI 30
Utility weight of SC of BMI 25

Utility weight of MC of BMI 25
Costs of SC of BMI 25

Utility weight of NC of BMI 25

Utility weight of SC of BMI 30

2IZE =AM (Tonado diagram)

-5,000

US$/QALY for surgery vs. non-surgery
NEC/\
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