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Patient enrollment 3/2008 – 6/2010







• Multicenter RCT: Turku, Vaasa and Helsinki

Angrisani et al 2017 Obes Surg:2279-2289



SLEEVEPASS patient enrollment 2008-2010 
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SLEEVEPASS RCT: Primary endpoint

• Primary endpoint: weight loss = %excess weight loss, %EWL

– Equivalence trial: prespecified equivalence margins for minimal clinically

important weight loss difference LSG vs. LRYGB from -9% to 9 % in %EWL

• At the time of study initiation, no available long-term data on LSG 

– Originally at 1-year follow-up ➤ revised during the study to 5 years (no effect

on the sample size calculation)

%EWL: (initial weight −follow-up weight)/(initial weight − ideal weight for BMI 25) × 100%



SOARD 2015; 11:489-506



• Secondary endpoints

– Resolution of comorbidities

• T2DM

• Dyslipidemia

• Hypertension

– Improvement of quality of life (QOL)

– All adverse events (overall

morbidity)

– Mortality (intervention related

mortality 0%)

SM-BOSS (Peterli et al. JAMA 2018)

• n = 217, 1/2007 – 11/2011

• T2DM: sleeve 24 %, bypass 26 %

SLEEVEPASS (Salminen et al. JAMA 2018) 

• n = 240, 3/2008 – 6/2010  

• T2DM: sleeve 43 %, bypass 41 %
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Operation techniques

LSG LRYGB

• 33 or 35 Fr bougie

• Resection initiated 4-6 cm proximal

to the pylorus

• Difficult / severe GERD = exclusion

criterion (large hiatal hernia)

– Upper gastrointestinal endoscopy

– No pH-monitoring / manometry / 

symptom questionnaire

• 150 cm antecolic alimentary limb

• 50 -80 cm biliopancreatic limb

• Circular or linear gastrojejunostomy 

(surgeon preference)

• No closure of mesenteric defects at 

the time of the trial





Trial flow chart at five-year follow-up

5-year follow-up rate 80.4%
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119
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%EWL at 5 years

• LSG 49% (95%CI, 45%-52%)

• LRYGB 57% (95%CI, 53%-61%)

• Difference 8.2 percentage units

(95%CI, 3.2%-13.2%)

• Post hoc outcomes in patients

with diabetes

• %EWL difference 11.7% 

(95%CI, 3.7%-19.7%)



%EWL at 5 years: 0, 1, 3, and 5 years

Weight loss difference (kg): All patients median 6.6 kg, patients with T2DM median 9.7 kg



Weight loss after LSG vs. LRYGB did not meet criteria for equivalence, no 

statistically significant difference based on the prespecified equivalence margins.



T2DM remission at 5 years: ADA criteria (p>0.99),

baseline n=101 (42%)

LSG

• Complete or partial remission 37%

LRYGB

• Complete or partial remission 45%



Glycemic status at 5 years



Glycemic status at 5 years: fasting glucose

LSG 7.5 mmol/L vs. LRYGB 6.7 mmol/L (p=0.052)



Dyslipidemia resolution at 5 years (p=0.15), 

baseline n= 84 (35%)

• Dyslipidemia resolution = discontinuing medication

– Resolution LSG 47% vs. LRYGB 69% (dyslipidemia baseline 35%)

– Less medications LSG 20% vs. LRYGB 5%

– No improvement LSG 33% vs. LRYGB 35%

• True dyslipidemia resolution = discontinuing medication + normal

lipid values (LDL < 3.0 mmol/L)

– 22/38, LSG 20% vs. LRYGB 40%



Lipid profiles at 5 years

• LDL-C: LRYGB 2.5 mmol/L vs. 2.7 mmol/L LSG (p=0.02)

• Total cholesterol LRYGB 4.6 mmol/L vs. 4.9 mmol/L LSG (p=0.053)



Hypertension resolution at 5-year follow-up, p=0.02

baseline n=170 (71%)

• Evaluation criteria: 

– No medications = resolution

– less medications

– no change in medications (baseline 71%)

• No objective measurements

• Resolution: LSG 29% vs. LRYGB 51%

• Less medications: LSG 35% vs. LRYGB 30%

• No improvement: LSG 35% vs. LRYGB 19%



Overall morbidity at 5-year follow-up

(30 days to 5 years)

Overall morbidity

• LSG 19% vs. LRYGB 26% (p=0.19)

• Minor complication rate = Clavien-

Dindo I-IIIa (p=0.96)

– LSG 10.7% vs. LRYGB 10.9%

• Major complication rate = Clavien-

Dindo IIIb (p=0.10)

– LSG 8.3% vs. LRYGB 15.1%

Reoperations

• = Clavien-Dindo IIIb

• LSG n= 10

– GERD n= 7

– Incisional hernia n= 3

• LRYGB n= 18

– Suspected internal herniation n= 17

– Incisional hernia n= 1



Overall early (<30 d) and late (<30 d) morbidity



Vitamin deficiences at 5 years, p = ns

• Median micronutrient levels regardless of possible vitamin

supplementation

• Vitamin D: LSG 83 nmol/L vs. LRYGB 77nmol/L (p=0.24)

• B12 vitamin: LSG 409 pmol/L vs. LRYGB 357 pmol/L (p=0.07)

• Albumin: LSG 37 g/L vs. LRYGB 38 g/L (p=0.28)

• Folate: LSG 743 nmol/L vs. LRYGB 801 nmol/L (p=0.78)



In conclusion: SLEEVEPASS 5-year follow-up

• Weight loss: 

– No statistically significant difference in %EWL, but greater %EWL after LRYGB

• T2DM total / partial remission: no difference

• Dyslipidemia: no difference in remission, better LDL values after LRYGB

• Hypertension resolution: LRYGB? (definition?)

• No differences in micronutrient deficiences

• LSG: GERD /  LRYGB: closure of the defects



How to choose the optimal bariatric procedure?

• Patient related factors

• Obesity associated comorbidities

– Duration?

• GERD?

• SM-BOSS + SLEEVEPASS

– 217 + 240 = 457 



SLEEVEPASS + SM-BOSS preliminary analyses

• %TWL is superior in LRYGB 

(p<0.001)

– Mean %TWL in LSG 25.4%

– Mean %TWL in LRYGB 28.7%

Unpublished data
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SLEEVEPASS Study Group – Thank you! 

• Turku

– Paulina Salminen (PI), Mika 

Helmiö, Jari Ovaska

– Endocrinology: Pirjo Nuutila, 

Minna Soinio

• Vaasa

– Pipsa Peromaa, Mikael 

Victorzon

• Helsinki

– Anne Juuti, Marja Leivonen


