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Introduction: A world threatened by the
obesity pandemic.

A paradigme shift during the past two decades:
from malnutrition to obesity

Infants & Mothers Malnutrition
Dietetary Risks

Dietary risks
Highsystolic blood pressure

Dietetary Risks
Arterial Hypertension

Arterial Hypertension Chid and matemal mabtrition "
. yp o s Tobaccosmale N Infants & Mothers Malnutrition
Tobacco smoke . Air pollution ]
Unsafewater, sanitation, and handwashing High body-mass index .
—— |/ e | OPeSity

Obes':% High fasting plasma glucose

High fasting plasia glucose Insafe water, sanitation, and handwashing
Unsafe ° - Unsafe sex .

Hich total hoksteol Hih total cholestero

Occupational risks -

Occupational risks

Low glomerular filtration rate Low glomerular fltration rate
Low physical activity Low physica actvity
; 2000 . 2013
Sexal abuse andviolence Sexual abuse andviolence
Other environmental risks Other environmental risks
Low bone mineral density Low bone mineral density
T T T T T T T T T T
0 25 50 15 100 125 150
HIV/AIDS and tuberculosis Cardiovascular diseases Il Dizbetes, urogenital, blood, and endocrine diseases
I Diarrhoea, lower respiratory, and other common infectious diseases Chronic respiratory diseases Il Musculoskeletal disorders
I Maternal disorders B Grrhosis [l Other non-communicable diseases

I Nutritional deficiencies
I Other icable. L and nutri | diseases
Neoplasms

B Digestive diseases
I Neurological disorders I Unintentional injuries
Il Mental and substance use disorders [l Self- harm and interpersonal violence

Transport injuries

Gobal Burden Disease, Lancet 2015



Paradigm shift over twenty years

Overweight and Obesity are now responsible of more death than malnutrition.

Worldwide progression of all metabolic risks ... as well as alcohol

50— B Global Risk Evolution over the last decade
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Impact on the prevalence of NAFLD (France)

Prevalence of NAFLD increases with diabetes and obesity
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Prevalence of NAFLD in France : 18% (Fatty Liver Index)
First cause of liver disease worldwide (Younossi et al, CGH 2011).
First cause of cirrhosis in the USA (Setiawan et al, Hepatology 2017)



Epidemiological projections & modelisation
Prediction of NASH progression between 2015-2030 in the USA

Prevalent NASH Cases by Disease Stage — US, 2015-2030
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Is Bariatric surgery an answer to obesity and
NAFLD ?
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Therapeutic Strategies for obesity
Medical approach: Diet & lifestyle

In each group:
Weight 90 kg.

BMI 30 kg/m? Groups: A: Us-ual Care .
B: Brief counseling

C: Enhanced brief counseling

-1 P<0.001
- o |
B ] < 70 P—0.003 P=0.02
5 ] % 60 | |
- =¥ 5o 47.3
_F‘ -4 5.5—
g | ‘,6_;:: 34.9
& § 2
s . A5
- ﬁ BQ.
—— Low-fat diet s
-74 —- Mediterranean diet E C
—i— Low-carbohydrate diet .%"
N 0 i i 3I lli IS 1|3 I!' é Eli llﬂ 1|1 1|2 1|3 1|4 l|5 l|6 lli' IIS 1|9 ZID 2|l ZIZ 2|3 2|4 3 Month 12 Month 24
Meonths of Intervention
Between - 3 to - 5 kg after 6 to 17 % of patients with 10%
2 year of diet and follow weight loss at 2 years
u , . .
P Shai I et al nejm 2008 Wadden et al nejm 2011

Benefit on cardiovascular risk ?



Medical benefit of medical strategies is debated
among high risk patients

Endpoint : mortality & cardiovascular morbidity

Randomised study with
Type 2 diabetes patients
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Efficacy of Bariatric surgery for weight loss
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Results of bariatric surgery

Reduces overall mortality Reduces CV events

Total cardiovascular events
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Bariatric surgery & diabetes

Bariatric surgery improves and can « cure » (diabetes remission) in 25-45% 5 years after surgery
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What is the
impact of
bariatric

surgery on

NASH ?

We may have to adjust the gastric band a little




Effect of surgery in NAFLD patients.
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Histological progression after surgery, in NASH
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NASH resolution: Effect of Bariatric surgery

Cohorts results 80-85 % of NASH disappearance
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Resolution (%)

NASH resolution after Bariatric surgery

ITT population analysis

A NASH resolution without worsening B Improvement of at least one stage of liver

of fibrosis (ITT population) fibrosis without worsening of NASH
(ITT population)
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Percentage of resolution
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Responders vs Non-Responders

Responders are less severe than non-responders

Non-
responders | Responders
Baseline characteristics sl [omee
80 _ % % P value
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Responders vs Non Responders

Baseline characteristics comparison of patients with NASH persistante at 1 year (non responders: NR) vs
patients with NASH disappearence (Responders: N):
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Weight-loss: ABMI
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25 |
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Evolution after Bariatric Surgery
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% Responders

NASH Resolution according to weight-loss
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The histological response depends on weight-loss magnitude
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Long term effect of Bariatric surgery

Figure 2. Cumulative Incidence Estimates (Kaplan-Meier) for 2 Composite End Points in the Overlap-Weighted Analysis
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Long term effect of Bariatric surgery

Prlmary outcome Evolution of NASH
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Long term effect on fibrosis

Unlike NASH, fibrosis regression continues beyond the first year.

Evolution of Fibrosis after

Bariatric Surgery
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Non responders vs Responders:

Long term impact

Non-Response (NASH persistence) is associated with fibrosis progression
Table 4.Patients With Resolution of NASH Without Worsening of Fibrosis (Meeting Primary Outcome) Compared With Those

With Persistent NASH or Worsening of Fibrosis at 5 Years, or Both

Characteristics of

Resolution of NASH without

Persistence of NASH and/or

patients at 5 years worsening of fibrosis worsening of fibrosis P value
Baseline BMI, kg/m’” 493+ 7.0 47.7+ 7.9 .86
BMI at 5 years, kg/mz 353+ 7.1 409 +10.7 028"
Evolution of BMI 1834 +74 63 +41 017
Histological characteristics
Brunt's fibrosis score 0 (0-1) 2 (2-3) <.0017
Brunt's fibrosis evolution ~1(0to —2) 1(0-1.3) .003”
NAS 1(0-2) 4 (3.5-5.5) <.001”
NAS evolution ~4 (-5 to -2) 0(-2to0) .005"
Steatosis, % 5(1-10) 60 (30-75) <.001"
Biological characteristics
Fasting glucose, mg/dL 104 (89-117) 128 (85-165) A7
HbA., % 5.8 (5.5-6.4) 6.8 (5.5-7.5) 21°
Insulin resistance index” 29 (2.7-3.1) 3.5 (3.14.1) .001”
AST, IU/L 20 (17-24) 43 (33-63) <.001”
ALT, IU/L 18 (17-25) 46 (33-52) .010°
GGT, IU/L 18 (12-28) 72 (25-146) <.001"
Total biliubin, mg/dL 0.5 (0.4-0.5) 0.7 (0.4-1) A0°
LDL cholesterol, mmol/L 2.7 (24-3.2) 3.3 (2.2-5.0) 46°
HDL cholesterol, mmol/L 14 (1.2-1.5) 1.3 (1.0-1.6) 58°
Triglycerides, mmol/L 1(0.7-1.6) 16 (1.3-2.2) .037"
Albumin, g/L 42+ 3 44 + 4 517
Platelets, G/L 248 + 51 233+ 76 48"
Prothrombin time, % 96+ 7 90 + 12 120

Lassailly et al, Gastroenterology 2020



Responders vs. Non Responders:
Long term survival after bariatric surgery

15 years survival, according resolution NASH without worsening of fibrosis.
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Which procedure should be proposed
for the best weight loss ?

We may have to adjust the gastric band a little



Gastric Banding vs Bypass

Figure 4. Multivariable Adjustaed and Inverse Intensity-Weaeighted Change

in BMI After Bariatric SUFE ) by Proc re T'!||'|:|F_I- Figura 1. Cumulative Incidence of Major Adverse Events at 30 Days

After Bariatric Surgery by Procedure Type
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Bypass or gastric band ?

—d AG
B RYGB
P <0.01 P <0.05
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— AGB
B RYGBP
P <0.001 P <0.05
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TABLE 2. Multivariate Analysis of Predictive Factors of
Steatosis and NAS 5 Years After AGB and RYGB
(Step-by-Step Linear Regression Model)

Steatosis, %o NAS
Relative Relative
P Contribution, % P Contribution, %o
Baseline value <0.001 32.9 <=0.001 32.6
Weight loss <0.001 60.1 <0.001 57.2
RYGB 0.007 4.6 0.044 2.6
T2DM 0.054 2.4 0.001 7.5

Caiazzo R et al, Annals of Surgery 2014



Conclusions

1. Bariatric surgery induces a sustained weigh-loss and a significant
improvement of IR, which is responsible of 70% of NASH resolution
without worsening of fibrosis

2. Non Response (Persistence of NASH) is associated with increased 15
years mortality.

3. Non response is associated with less weight-loss and less effect on IR

4. Performing a new liver biopsy after bariatric surgery should be proposed.
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