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OBESITY  DEFINITION
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▪  WHO : “abnormal or excessive fat  accumulation 

that may impair health” 

▪ Obesity is a chronic disease requiring long-term 

management.

WHO. Factsheet 311. 2014. http://www.who.int/ 



OBESITY

Presentation title 4



OBESITY 

▪ access to energy- dense food

▪ reduced physical activity

▪ sleep deprivation

▪ circadian desynchronization

▪ chronic stress

▪ anti- epileptic psychotropic drugs

▪ genetic and environmental factors
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GUT HORMONES

▪ meal-related fluctuations

▪  diurnal fluctuations

▪ circadian clock in the hypothalamic 

suprachiasmatic nucleus

▪ The most important entrainment signal 

of  the master clock in mammals is the 

light–dark cycle, which inevitably 

determines the feeding–fasting cycle

NUTRIENTS 2021, 13, 1839. HTTPS://DOI.ORG/10.3390/NU13061839



HUNGER & SATIETY

▪  influenced by environmental factors such as 

palatability and food odour

▪ hedonic eating behaviour include those next to the 

hypothalamus and the brainstem dopaminergic brain 

reward centres in the mesolimbic brain region as well 

as the hippocampus and cortex.
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https://doi.org/10.1038/s41573-021-00337-8



FASTING & FEEDING

nuclei of  the hypothalamus and brain stem 

play an important role in the regulation of  

energy homeostasis.

Nutrients 2021, 13, 1839. https://doi.org/10.3390/nu13061839



SATIETY 

▪ vagus nerve induces satiety in response to 

nutrients through distension 

▪ stretch-induced meal termination

Nutrients 2021, 13, 1839. https://doi.org/10.3390/nu13061839



OBESITY & GUT HORMONES

▪ In obese patients, the nocturnal rise in plasma ghrelin 

levels is blunted. 

▪ The amplitude of  the diurnal rhythm in leptin levels is 

increased. 

▪ GLP-1 levels peak during the day in humans, but the 

rhythmicity was also lost in obese patients.
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Nutrients 2021, 13, 1839. https://doi.org/10.3390/nu13061839



BARIATRIC SURGERY & GUT HORMONES

▪ improvement in glucose homeostasis in patients 

undergoing RYGB surgery or sleeve gastrectomy is 

associated with elevated post prandial PYY and GLP-1 

levels, even one year after surgery   

▪ CCK-secreting cells are mainly located in the bypassed 

duodenum..
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BARIATRIC SURGERY & GUT HORMONES

After RYGB surgery, the contact of  nutrients with 

much of  the stomach and duodenum is bypassed, 

resulting in a rapid delivery of  undigested nutrients

to the jejunum.
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Nutrients 2021, 13, 1839. https://doi.org/10.3390/nu13061839
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Nutrients 2021, 13, 1839. https://doi.org/10.3390/nu13061839



OBESITY & GI CANCER

Increases the risk of  death due to cancer of  the 

oesophagus, colon and rectum, liver, gallbladder, 

pancreas and kidney.
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FOOD INTAKE- RELATED GUT HORMONES

▪ short- term regulators of  food intake: 

which are either secreted in anticipation of  (ghrelin), response to

(cholescystokinin (CCK), peptide tyrosine tyrosine (PYY), glucagon- 

like peptide 1 (GLP1), glucose- dependent insulinotropi polypeptide 

(GIP), oxyntomodulin (OXM)) or deprivation from (glucagon, 

fibroblast growth factor 21 (FGF21)

▪ long- term regulators of  food intake:

which signal to the brain in proportion to the amount of  fat stored in 

the body (leptin, insulin, amylin)
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https://doi.org/10.1038/s41573-021-00337-8



FGF 21

▪ secreted from the liver under conditions of  fasting 

▪ decreases body weight by increasing energy 

expenditure via central & peripheral mechanisms.

22

https://doi.org/10.1038/s41573-021-00337-8
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doi: 10.1111/nyas.14107

Ann. N.Y. Acad. Sci. xxxx (2019) 1–16 © 2019 New York Academy of  Sciences



PREBIOTIC FIBERS

fermented by the gut microbiota to

short chain fatty acids (SCFAs) that act on 

enteroendocrine cells via FFAR2 or FFAR3 

affect gut hormone release.
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OBESITY & GI DISEASE

Abdominal obesity better justify the link 

between obesity and the complication of  

GERD such as Barrett Esophagus  & 

esophageal adenocarcinoma.

Nutrients 2020, 12, 111; doi:10.3390/nu12010111
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Nutrients 2020, 12, 111; doi:10.3390/nu12010111
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Nutrients 2020, 12, 111; doi:10.3390/nu12010111



OBESITY & GI DISEASE

▪ GERD

▪ Functional dyspepsia

▪ Diverticulosis 

▪ IBD

▪ IBS

▪ Pancreatitis

▪ NAFLD

▪ GI cancer

Nutrients 2020, 12, 111; doi:10.3390/nu12010111



FATTY LIVER IS NOT BENIGN: MORTALITY ASSOCIATED WITH 

ISOLATED  STEATOSIS AND NASH

No NAFLD
(14.5-yr follow-up)

NAFL
(Steatosis)  

(13.3-yr follow-up)

NASH
(Steatohepatitis)  

(13.0-yr follow-up)

Liver related  
Cardiovascular  
Other

▪ Analysis of all-cause mortality in 6 separate studies among patients without NAFLD vs with and  
without NASH

‒ NAFLD determined by ultrasound; NASH determined by liver biopsy  
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TO SCREEN OR NOT TO SCREEN FOR 
NAFLD?

AASLD Guidance[1]

▪ Type 2 diabetes

‒ Have high index of suspicion for  
NAFLD and NASH; risk stratify  
with NFS, FIB-4, VCTE

▪ Other risk factors for NAFLD

‒ Uncertain long-term benefits,  
cost-effectiveness of routine  
screening for NAFLD

EASL-EASD-EASO Guidelines[2]

▪ High CV risk

‒ Screening for NAFLD  
recommended

1. Chalasani. Hepatology. 2018;67:328. 2. EASL, EASD, EASO. J Hepatol. 2016;64:1388.



▪ NAFLD a common diagnosis in patients with “incidental” abnormal liver enzymes such  
as ALT, AST[1-3]

However:

▪ Liver enzymes may be normal in ~ 80% of NAFLD patients[4,5]

‒ ALT and AST not sensitive for NAFLD/NASH

‒ Poor correlation between ALT and histology

‒ ALT typically decreases with advanced fibrosis

‒ As NASH progresses, AST/ALT ratio may increase (ie, ALT < AST)

▪ Histology severity similar in NAFLD patients with normal vs abnormal liver enzymes[6-8]

NORMAL LIVER ENZYMES DO NOT RULE 

OUT NASH

1. Daniel. Am J Gastroenterol. 1999;94:3010. 2. Skelly. J Hepatol. 2001;35:195. 3. Pendino. Hepatology. 2005;41:1151.
4. Browning. Hepatology. 2004;40:1387. 5. Dyson. Frontline Gastroenterol. 2014;5:211. 6. Mofrad. Hepatology. 2003;37:1286.
7. Sorrentino. J Hepatol. 2004;41:751. 8. Fracanzani. Hepatology. 2008;48:792.



SCORES FOR IDENTIFYING ADVANCED FIBROSIS IN 

NAFLD:  NAFLD FIBROSIS SCORE AND FIB-4
Parameter  

Age

AST

ALT

Platelet count

BMI

Albumin  

Impaired fasting

glucose/diabetes?

NAFLD

Fibrosis  

Score[1]

Effect
NPV or PPV,

%

< -1.455
Rules out  

fibrosis
88-93

> 0.676
Predicts  

fibrosis
82-90

NAFLD
Fibrosis  

Score

FIB-4
Score[2,

3]
Effect

NPV or PPV,

%

< 1.30
Rules out  

fibrosis
90

> 2.67
Predicts  

fibrosis
80

High Cutoff (PPV)Low Cutoff (NPV)

Low Probability of F3/4 Indeterminate High Probability of F3/4

FIB-4
Score

1. Angulo. Hepatology. 2007;45:846. 2. Shah. Clin Gastroenterol Hepatol. 2009;7:1104. 3. McPherson. Gut. 2010;59:1265.



TREATMENT OF NAFLD/NASH

▪ Recommended Pharmacologic Therapies for NASH

‒ Pioglitazone

‒ Vitamin E

▪ Optimal Diabetes Therapies in NAFLD/NASH

‒ Weight Loss

‒ Liver Health

▪ Surgical Approaches to Weight Loss and Effect on Liver



PIVENS: 96-WK RESULTS OF PIOGLITAZONE 

AND VITAMIN E  IN PATIENTS WITH NASH
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Sanyal. NEJM. 2010;362:1675.
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of NASH
Steatosis Fibrosis Lobular  

Inflammation
Hepatocellular  

Ballooning
Resolution  

of NASH

0
Histologic Features
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P = .04 

P = .001
P = .005

P = .004 

P = .001 
P = .12 

P = .24

P = .02 P = .01

P = .08 

P = .05

P ≤ .001 

▪ Double-blind, placebo-controlled, randomized phase III study in adults with biopsy-proven  
NASH and no diabetes or cirrhosis (N = 247)

Placebo (n = 83)
Vitamin E 800 IU QD (n = 84)
Pioglitazone 30 mg QD (n = 80)



AASLD GUIDANCE: USE OF INSULIN SENSITIZERS TO TREAT  NAFLD/NASH
▪ Metformin

‒ Not recommended for treating  
NASH in adults

‒ Improves serum aminotransferases  
and IR, but does not significantly  
improve liver histology

▪ GLP-1 RAs

‒ It is premature to consider
GLP-1 RAs to specifically treat liver  
disease in patients with NAFLD or  
NASH

▪ Pioglitazone ✓

‒ With biopsy-proven NASH:  
improves liver histology in  
patients with and without T2D

‒ Risks and benefits should be  
discussed with each patient

‒ Without biopsy-proven NASH:  
should not be used for NAFLD

Chalasani. Hepatology. 2018;67:328.



AASLD GUIDANCE: 
VITAMIN E

▪ May be considered to treat biopsy-  
proven NASH in nondiabetic adults

▪ At 800 IU/day improves liver  
histology but not fibrosis

▪ Risks and benefits should be  
discussed with each patient

‒ Long-term safety issues concerns  
linger (eg, impact on long-term  
mortality, prostate cancer)

Chalasani. Hepatology. 2018;67:328.

▪ Not recommended to treat NASH  
in diabetic patients, NAFLD  
without a liver biopsy, NASH  
cirrhosis, or cryptogenic cirrhosis

‒ More data on safety and efficacy  
needed



SAFETY AND TOLERABILITY OF 

RECOMMENDED THERAPIES  (OFF LABEL)

Vitamin E (800 IU/day) Pioglitazone

▪ Possible all-cause mortality risk at
> 800 IU/day[1]

▪ Increased hemorrhagic stroke risk[2]

‒ Also shows reduced ischemic stroke risk

▪ Increased prostate carcinoma risk  
(HR vs placebo: 1.17; 99% CI: 1.004-1.36;  
P = .008)[3]

▪ Edema, weight gain (~ 2-3 kg over  
2-4 yrs)[4]

▪ Risk of osteoporosis in women[5]

▪ Equivocal bladder cancer risk

‒ Increased in some studies[6]

‒ No association in most studies[7,8]

Use of these agents should be personalized for selected patients
with histologically confirmed NASH after careful consideration of risk/benefit ratio

1. Miller. Ann Intern Med. 2005;142:37. 2. Schurks. BMJ. 2010;341:c5702. 3. Klein. JAMA. 2011;306:1549.
4. Bril. Diabetes Care. 2017;40:419. 5. Yau. Curr Diab Rep. 2013;13:329. 6. Tuccori. BMJ. 2016;352:i1541.
7. Lewis. JAMA. 2015;314:265. 8. Davidson. Diabetes Complications. 2016;30:981.



Liver-directed treatment
▪ Vitamin E (except in diabetes)[6]

▪ Pioglitazone[6,7]

Treat T2D and CV risk factors[4,5]

▪ Hyperglycemia (GLP-1 RA and/or SGLT-2i)

▪ Hypertension

▪ Dyslipidemia*

APPROACHES FOR CURRENTLY 

AVAILABLE TREATMENTS

Weight loss[1-3]

▪ Lifestyle (diet, physical activity)

▪ Weight loss medications

▪ Bariatric surgery

Control  
Obesity

Reduce  
CVD Risk

Target  
NASH

1. Promrat. Hepatology. 2010;51:121. 2. Vilar-Gomez. Gastroenterology. 2015;149:367. 3. Lassailly. Gastroenterology. 2015;149:379.
4. Musso. Hepatology. 2010;52:79. 5. Ratziu. J Hepatol. 2010;53:372. 6. Sanyal. NEJM. 2010;362:1675. 7. Cusi. Ann Intern Med.  
2016;165:305. 8. Bril. J Clin Endocrinol Metab. 2017;102:2950.

*NAFLD does not increase statin risk of  
drug-induced liver injury.[8]

In patients with advanced liver disease,  
choose or dose drugs appropriately.



WEIGHT LOSS: ENDOCRINE SOCIETY 2015 

OBESITY GUIDELINES

▪Apovian. J Clin Endocrinol Metab. 2015;100:342.

Bariatric  
Surgery

Diet  
Exercise

Behavioral Modification

Consider as adjunct if BMI > 40 or if BMI ≥ 35 with comorbidity (eg, NAFLD)

Fundamental to all obesity management

Pharmacotherapy Consider as adjunct if BMI > 30 or if BMI ≥ 27 with comorbidity (eg, NAFLD)

“ . . . we suggest the use of approved weight loss medication (over no pharmacologic therapy)”



LEAN: 48-WK RESULTS OF LIRAGLUTIDE VS 

PLACEBO  IN OVERWEIGHT PATIENTS WITH 

NASH
▪ Randomized, double-blind phase II study[1]

▪ Semaglutide also associated with ALT reduction and weight loss in nondiabetic adults with  
NASH and obesity[3]

Primary Endpoint[2]:  
Histologic Improvement
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WEIGHT LOSS: ENDOCRINE 

SOCIETY 2015 OBESITY 

GUIDELINES

“ . . . we suggest the use of approved weight loss medication (over no pharmacologic therapy)”

▪Apovian. J Clin Endocrinol Metab. 2015;100:342.

Bariatric  
Surgery

Pharmacotherapy

Diet  
Exercise

Behavioral Modification

Consider as adjunct if BMI > 40 or if BMI ≥ 35 with comorbidity (eg, NAFLD)

Fundamental to all obesity management

Consider as adjunct if BMI > 30 or if BMI ≥ 27 with comorbidity (eg, NAFLD)



ENDOSCOPIC WEIGHT LOSS DEVICES AND 
PROCEDURES

▪ Several varieties approved or in  
development

‒ Gastric balloon systems

‒ Gastric emptying systems

‒ Endoscopic sleeve gastroplasty

‒ Duodenal-jejunal bypass sleeves

▪ Current guidelines do not  
address these methods

▪ Not widely available

▪ Some small studies specifically  
address NAFLD

• ‒ Improved biochemical or  
histologic measures consistent  
with weight loss

▪ Could consider in patients who  
refuse pharmacologic or surgical  
approaches

1. Popov. Obesity Week. 2014. 2. Lee. Gastrointest Endosc. 2012;76:756.
3. Imaz. Obes Surg. 2008;18:841. 4. de Jonge. Clin Gastroenterol Hepatol. 2013;11:1517.



AASLD GUIDANCE: BARIATRIC 
SURGERY

▪ Can be considered in otherwise eligible obese individuals with NAFLD  
or NASH

‒ Premature to consider bariatric surgery as an established option to treat  
NASH

▪ The type, safety, and efficacy of bariatric surgery are not established in  
obese individuals with cirrhosis from NAFLD

▪ In patients with compensated NASH or cryptogenic cirrhosis, bariatric  
surgery may be considered on a case-by-case basis by an experienced  
bariatric surgery program

Chalasani. Hepatology. 2018;67:328.
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Thanks for your attention
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