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Background

Obesity and metabolic syndrome (MS) are global health concerns, with high rates of
cardiovascular morbidity and mortality. The current guidelines recommend lifestyle
modifications as the best initial treatment for obesity and MS. However, lifestyle
interventions have modest effects and high 1-year failure rates. Bariatric surgery
offers more weight loss with sustained effect in the long term.

Aim

The aim was to assess the effect of bariatric surgery on MS and all its components
and to detect the probable risk factors for persistent MS after bariatric surgery in
Egyptian patients.

Patients and methods

This prospective multicenter study included 250 obese patients who underwent
bariatric surgery and completed 1 year of postoperative follow-up. The patients
were evaluated preoperatively and at 1, 6, and 12 months postoperatively for
presence of MS and its components according to criteria of the third report of
National Cholesterol Education Program-Adult Treatment Panel (NCEP-ATP IIl).
Results and discussion

After 1 year of follow-up, the percentages of patients who had MS, obesity, type 2
diabetes mellitus, hypertension, hypertriglyceridemia, and low high-density
lipoprotein-cholesterol were significantly decreased from 92, 100, 84, 50, 74,
and 50% to 17, 2, 8, 17, 42, and 25%, respectively. Smoking, family history of
obesity, and less percentage of excess weight loss were the most important risk
factors for persistence of MS after bariatric surgery.
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Introduction

unhealthy food choices, meal timing, chronic sleep

Obesity is a global health epidemic and is defined as a
BMI 30 kg/m?or higher. According to the severity,
obesity is divided into three categories: class 1 (BMI
30-35), class 2 (BMI 35-40) and class 3 (BMI>40).
Obese patients have an increased risk of premature
mortality, with significantly higher incidence of
hypertension, dyslipidemia, type 2 diabetes mellitus
(T2DM), metabolic syndrome (MS), coronary artery
disease, stroke, renal failure, obstructive sleep apnea
and malignancy, such as breast, endometrial, colon and
liver cancers, as well as gallbladder disease,
osteoarthritis, fatty liver disease, pregnancy disorders
and depression [1].

Additionally, obese patients may be exposed to weight-
based social and health system discrimination that
results in mood disorders and decreased quality of

life [2].

Obesity may be caused by environmental factors,
medical  conditions,  disabilities, = medications,
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deprivation, long-term stress (elevated cortisol),
nicotine smoking and aging. Environmental causes
for weight gain can start in utero with improper
maternal nutrition in addition to poverty or
sedentary lifestyle with inactive work and low

physical activities [3].

Medical conditions that commonly cause weight gain
include hypothyroidism, polycystic ovary syndrome,
Cushing’s syndrome and psychiatric disorders, such as
binge eating disorder and night eating syndrome.
Some medications may cause weight gain such as
corticosteroids, insulin, thiazolidinediones, tricyclic
antidepressants,  selective  serotonin  reuptake
inhibitors,  anticonvulsants and  p-adrenergic

blockers [4,5].
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Meal timing (night-time eating) and unhealthy food
choices, including excessive consumption of high-
foods refined
carbohydrates, potato chips, French fries, sugar-
sweetened beverages and processed meats, contribute
to the most weight gain [6].

caloric such as sugar and

MS is a constellation of obesity, fasting hyperglycemia
or T2DM, blood pressure greater than 130/85 or
hypertension and dyslipidemia. The pathophysiology
of MS is complex, with insulin resistance (IR) being
the pivotal underlying mechanism. In obese patients,
the visceral adipose tissue acts as an endocrine organ
producing multiple cytokines and adipokines, which in
turn produce a systemic low-grade inflammation
affecting mainly the blood vessels of the vital organs
causing significant cardiovascular morbidity and

premature death [7,8].

The recent guidelines for management of obesity
recommended early identification of overweight and
obese persons, patient education on the benefits of
weight loss, dietary modification, more physical
exercises and the choice of a proper bariatric surgery.
Lifestyle modification (low-caloric diet and physical
exercises) remains the gold standard approach with the
goal of losing 5-10% of body weight. Patients’
lifestyle
recommended to be on-site, to last for at least 6
months, with more than 14
continue for at least a year [9].

education about interventions is

sessions, and to

Lifestyle interventions lead to modest weight loss.
However, the results are not usually maintained,
with the 1-year failure rate being greater than 95%.
Moreover, in most cases, they have little effects on
cardiovascular morbidity and mortality, kidney failure,
and progression of nonalcoholic steatohepatitis

(NASH) to cirthosis or  hepatocellular

carcinoma [10].

liver

Bariatric surgery, which is recommended for patients
with BMI greater than 40 or BMI greater than 35
with obesity-related comorbidities, produces a greater
and more sustained weight loss with greater effects
on obesity-related comorbidities than all other
options of obesity management, reducing the
mortality risk by 89% in those morbidly obese
patients. Bariatric surgery improves obesity and
MS by body weight reduction, loss of visceral fat,
gastric volume restriction, malabsorption and
alterations of gut Gut
alterations include increased release of glucagon-

hormones. hormonal

like peptide 1, peptide YY, ghrelin, gastrin,

glucagon and cholecystokinin. These hormonal
changes induce early satiety and excess insulin
release. Weight loss efficacy depends on the initial
patient weight and the type of surgical procedure, as
gut hormonal alterations occur with Roux en-Y
gastric bypass (RYGB) more commonly than other
procedures [11,12].

Recent studies showed that bariatric surgery produced
remission of T2DM with improved diabetic
nephropathy and retinopathy more than lifestyle
intervention and medical therapy. Moreover,
bariatric surgery was shown to improve the
histological features of NASH even in the advanced
stages of NASH fibrosis [10,13,14].

Bariatric surgery is divided into restrictive procedures
and a combination of restrictive and malabsorptive
procedures. Restrictive ~ procedures  include
laparoscopic gastric plication, laparoscopic adjustable
gastric band and laparoscopic sleeve gastrectomy (SG).
However, SG is well known to produce changes in
intestinal hormones, bile acid metabolism, microbioma
and the gut-brain signaling. The restrictive and
malabsorptive procedures include mainly RYGB and
biliopancreatic ~ diversion. ~ According to  the
International Federation for the Surgery of Obesity
and Metabolic Disorders (IFSO) registry report 2017,
the most commonly performed bariatric surgeries
worldwide were RYGB (46.3%) and SG (43.6%)
[15,16].

Patients and methods

This is a prospective multicenter study, carried out in
the University Hospitals of Zagazig, Banha, and Tanta
Faculties of Medicine in Egypt. The study included
250 obese patients who underwent laparoscopic
bariatric surgery (either SG or RYGB) from
February 2015 till December 2017 and completed at
least 1 year of follow-up postoperatively. The study was
approved by the boards and the ethical committees of
the three centers. Written informed consents were
obtained from all patients.

Preoperatively, all patients were evaluated regarding
full history taking, thorough «clinical examination
particularly for blood pressure, weight and height,
with  endocrine and  nutritional  evaluation.
Investigations included complete blood count, liver
and kidney functions tests, coagulation profile,
serum thyroid stimulating hormone, 8 a.m. serum
cortisol level, fasting blood sugar, glycosylated
hemoglobin ~ (HbAlc), lipid

fasting profile
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[particularly serum triglycerides (T'G) and high-density
lipoprotein  (HDL)-cholesterol], in addition to

abdominal ultrasound.

The patients were also evaluated preoperatively for the
presence of MS according to criteria of NCEP-ATP
III where at least three of the following criteria identify
presence of MS (obesity defined as BMI >30 kg/m?,
fasting blood glucose >100mg/dl or T2DM, blood
pressure >130/85 mmHg or hypertension, serum TG
level >150mg/dl, and/or serum HDL-cholesterol
<50 mg/dl for women or <40 mg/dl for men) [17].

The inclusion criteria included BMI greater than
40kg/m* or BMI greater than 35kg/m® with
obesity-related comorbidities, for example, T2DM,
hypertension, dyslipidemia, MS and NASH.

The exclusion criteria included obesity secondary to
genetic abnormalities or endocrine disorders such as
hypothyroidism and Cushing’s syndrome, and the
patients who did not complete 1 year of follow-up
after the surgery.

All patients were followed at 1, 6, and 12 months
postoperatively, with emphasis on the clinical and

laboratory criteria of MS.

Remission of T2DM, hypertension, and dyslipidemia
was defined as fasting glucose level less than 100 mg/dl
in addition to HbA1lc less than 6.5%, blood pressure
less than 140/90 mmHg and fasting serum TG and
HDL-cholesterol less than 150 mg/dl and greater than
40 mg/dl for men or greater than 50 mg/dl for women,
respectively, without the use of medications for at least
3 montbhs.

The collected data were analyzed using the statistical
package for the social sciences (IBM SPSS) software
version 22.0 (2013; IBM Corp., Chicago, Illinois,
USA). Analysis for quantitative variables was done
using analysis of variance test whereas qualitative
data were analyzed using y*-test for differences
between proportions. Univariate and multivariate
analyses were done to determine the probable risk
factors of persistent MS after bariatric surgery. The
level of significance was taken at P value less than 0.05.

Results

Our prospective multicenter study included 250 obese
patients, of which 67% were females and 26% were
smokers, with a mean age of 34 years. After 1 year of
follow-up, the percentage of patients who have MS,

obesity, diabetes, hypertension, hypertriglyceridemia
and low HDL- cholesterol was significantly
decreased from 92, 100, 84, 50, 74, and 50% to 17,
2, 8,17, 42, and 25%, respectively. Our results showed
that remission of T2DM, HTN, hypertriglyceridemia
& MS occurred in ~90%, 66%, 44% & 81% of patients,
respectively. There were no statistically significant
differences between the preoperative clinical
characteristics of SG and RYGB patients, except for
that higher percentage of SG patients had
hypertriglyceridemia ~ than =~ RYGB  patients.
Statistically significant percentages of SG patients
had faster obesity resolution 6 months than RYGP
patients postoperatively. However, RYGB patients had
more statistically significant 1-year percentage of
excess weight loss and higher percentage of infection
after surgery.

Discussion

Obesity is a chronic disease resulting from excessive
visceral fat deposition to the degree that causes
multiorgan damage secondary to IR and systemic
low-grade inflammation. It represents a global
epidemic with significant cardiovascular morbidity
and mortality. MS, which includes obesity, T2DM,
hypertension, and dyslipidemia, carries a high risk
of ischemic heart disease, stroke, NASH and renal
failure [18].

The recommended approach for management of
obesity and MS includes lifestyle modifications (diet
and exercises), medications and bariatric surgery.
Although lifestyle interventions remain the gold
standard for obesity management and the best initial
treatment for other components of MS, they have high
failure rate at 1 year, with unsatisfied effects on
cardiovascular morbidity and mortality. Bariatric
surgery offers a widely accepted alternative approach
for management of obesity and other features of MS,
with more initial weight loss that is sustained on the
long term in comparison to lifestyle interventions and
medications [10].

The aim of our study was to evaluate the effects of
bariatric surgery on MS and all its components and to
determine the probable risk factors of persistent MS
after bariatric surgery in Egyptian patients.

Our prospective multicenter study included 250 obese
patients, of which 67% were females and 26% were
smokers, with a mean age of 34 years. Family history of
obesity and DM was present in 42 and 59% of patients,

respectively. Our results showed also statistically
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Table 1 Preoperative and postoperative demographic data of the study patients

Preoperatively (at baseline)

Postoperative (N=250) [n (%)]

(N=250) [n (%)]

1 month postoperatively 6 months postoperatively

12 months postoperatively

Age (years) 33.6+8.9

Sex: female 167 (66.8)

Smoking 64 (25.6) 59 (23.6) 60 (24) 66 (26.4)
Diabetes 209 (83.6) 153 (61.2) 67 (26.8) 21 (8.4)
Hypertension 125 (50) 84 (33.6) 51 (20.4) 42 (16.8)
Obesity (BMI >30 kg/m?) 250 (100) 243 (97.2) 105 (42) 6 (2.4)
Hyper-TG 186 (74.4) 165 (66) 104 (41.6)
Low HDL-cholesterol 125 (50) 109 (43.6) 63 (25.2)
HbA1c (%) 9.4+1.7 7.9+2.6 7.1+£0.7 1.2+5.1
Family history of diabetes 146 (58.4)

Family history of obesity 105 (42)

MS 231 (92.4) 43 (17.2)

HbA1c, glycosylated hemoglobin; HDL, high-density lipoprotein; MS, metabolic syndrome; TG, triglycerides.

significant improvement of MS and all its features after
bariatric surgery. After 1 year of follow-up, the
percentage of patients who have MS, obesity,
diabetes, hypertension, hypertriglyceridemia and low
HDL-cholesterol was significantly decreased from 92,
100, 84, 50, 74, and 50% to 17, 2, 8, 17, 42, and 25%,
respectively, as shown in Table 1.

Our results showed that remission of T2DM occurred
in ~90% of patients. This goes in agreement with the
results of Ahluwalia [18], Buchwald e# /. [19] and
Cohen ez al. [20] who reported remission of T2DM in
88.4, 88, and 78.1%, respectively, after bariatric

surgery.

However, our results were more than those reported by
Schauer and colleagues, Panunzi and colleagues and
National Database for the American Society for
Metabolic and Bariatric Surgery, which reported
remission rates of DM of 42, 71 and 62% with
RYGB and 52% with SG, respectively [21-23].

This can be explained by the relatively lower mean age
of our patients (34 years), thus, the less duration and
fewer complications of diabetes as well as the
preoperative and  postoperative endocrine and
nutritional assessment allowing better perioperative
glycemic control. Therefore, our patients had lower
diabetes remission scores, which indicates better

chance for diabetes remission as reported by Ugale
et al. [24].

Our results showed remission of hypertension in 66.4%
of patients. This is comparable to the results of
Schiavon ef al. [25], Lee et al. [26], and Ahluwalia
[18] who reported remission rates of hypertension after

bariatric surgery of 63, 58, and 58%, respectively.

The remission effect of bariatric surgery on
hypertension could be owing to relief of renal vessel
compression by fatty tissue, remission of the systemic
inflammation and its proliferative effects on the
vascular endothelium, and probably owing to
hypometylation of CpG sites (cg00875989 and
cg09134341), which were metylated in obese
patients before the surgical treatment and were
associated with hypertension [27,28].

Our that

hypertriglyceridemia occurred in 44% of patients,

results  showed remission  of
whereas remission of low HDL-cholesterol occurred
in ~50% of cases. These results were comparable to
those of Cohen and colleagues who reported remission
of hypertriglyceridemia in 58% of cases and remission
of hypercholesterolemia in 64% of cases. However, our
results were less than those reported by Yang ez al. [29]
and Zhang ez al. [30], who observed a 100 and 92.5%
remission of dyslipidemia after RYGB and 75 and
84.6% after SG, respectively, after 3 years of follow-

up [20].

Our results showed remission of MS as defined by
NCEP-ATPIII criteria in 81.3% of patients. This is
comparable to the results of Martini e /. [31] and
Boza et al. [32] who reported MS remission in 86 and
76% of cases, respectively, after bariatric surgery.

Before bariatric surgery as shown in Table 2, our study
showed that presence of obesity, hypertension or
dyslipidemia had no statistically significant effect
on occurrence of MS. Only diabetes was
significantly more common in obese patients with
MS than those without MS. This is in agreement
with Martini e al. [31] who reported that diabetes
and higher HbAlc were the only significant
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Table 2 Variables of metabolic syndrome in patients with and without metabolic syndrome at baseline and 1 year

postoperatively

Preoperatively (at baseline) (N=250) [n (%)] P value 1 year postoperatively (N=250) [n (%)] P value

With MS (N=231) Without MS (N=19) With MS (N=43)  Without MS (N=207)
BMI (kg/m?) 42.1 (38.6-46.1) 40.9 (35.5-45.6) 0.167 30.9 (30.1-32.1) 25.9 (21.2-32.1) <0.001
Diabetes 198 (85.7) 11 (57.9) <0.001 18 (41.9) 3(1.4) <0.001
Hypertension 112 (48.5) 13 (68.4) 0.096 31 (72.1) 11 (5.3) <0.001
Obesity 231 (100) 19 (100) N/A 5(11.6) 1(0.5) <0.001
Hyper-TG 173 (74.9) 13 (68.4) 0.533 39 (90.7) 4 (1.9) <0.001
Low HDL-cholesterol 119 (51.5) 6 (31.6) 0.096 42 (97.7) 21 (10.1) <0.001

HDL, high-density lipoprotein; MS, metabolic syndrome; TG, triglycerides

Table 3 Risk factors for persistent metabolic syndrome 1 year
after bariatric surgery

12 months postoperatively P
(N=250) [n (%)] value

With MS Without MS

(N=43) (N=207)
Age (years) 34.8 (22-46) 30.8 (21-40) 0.242
Sex: female 29 (67.4) 138 (66.7) 0.922
Smoking 19 (44.2) 47 (22.7) <0.004
BMI (kg/m?) 30.9 259 (21.2-32.1)  0.439

(30.1-32.1)

Family history of 27 (62.8) 78 (37.7) <0.003
obesity
Family history of 23 (53.5) 123 (59.4) 0.476
DM
% WL at 1 year 26.1% 36.6% 0.019
SG 33 (76.6) 123 (59.4) 0.02
RYGB 10 (23.4) 84 (40.6)

DM, diabetes mellitus; MS, metabolic syndrome; RYGB, Roux en-
Y gastric bypass; SG, sleeve gastrectomy; WL, weight loss.

metabolic disorder preoperatively in patients with
persistent MS.

However, after bariatric surgery, all features of MS
were significantly more common in patients with
persistent MS than in those with resolved MS,
indicating a highly significant improvement of all
features of MS after bariatric surgery, as shown in
Table 2. These results match those of Eid ef al [33]
and Casella ez al. [34], who reported statistically
significant improvement of all components of MS
after bariatric surgery.

In Table 3, we compared patients who had persistent
MS and those who had resolution of MS after bariatric
surgery  regarding  their  preoperative  clinical
characteristics, type of surgery  performed,
postoperative BMI and percentage of excess weight
loss to assess the predictors of persistent MS after
bariatric surgery. Our results showed that smoking,
family history of obesity and less percentage of excess
weight loss were the most important risk factors for
persistence of MS after bariatric surgery. Moreover, we

found a similar effect of both SG and RYGB on
resolution of MS after bariatric surgery. However,
RYGB was more statistically associated with MS
resolution than persistence.

There are multiple theories that explain the
relationship between smoking and MS. Smoking is
thought to increase adiposity, IR, leptin resistance,
endothelial ~ dysfunction and induce low-grade
systemic inflammation. It also increases triglyceride
levels and reduction in HDL-cholesterol by
increasing sympathetic activity [35,36].

The metabolic effects of tobacco smoking are variable.
Nicotine is known to have appetite-suppressing effects
that may help weight loss. However, nicotine is a
sympathomimetic that increases IR, mostly through
enhancing catecholamines release. It also increases
visceral fat production in relation to total body fat
owing to excess cortisol production [37].

Our results showed that family history of obesity is a
statistically significant risk factor for persistent MS
after bariatric surgery. This goes in agreement with
Lent e al [38] who reported that familial
predisposition, genetic and environmental factors,
parental obesity and familial dietary habits are
significant risk factors for obesity, type 2 DM and
MS in bariatric surgery patients.

We also found that the percentage of excess weight loss
is a statistically significant predictor of MS resolution
after bariatric surgery. The less percentage of excess
weight loss after bariatric surgery gives a higher chance
of persistence of MS. This copes with the results of
Batsis ez al. [39] who reported that the percentage of
excess weight loss after bariatric surgery was a
significant predictor of MS resolution.

As shown in Table 4, there were no statistically
significant  differences between the preoperative
clinical characteristics of SG and RYGB patients,
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Table 4 Comparison between sleeve gastrectomy and Roux
en-Y gastric bypass patients regarding preoperative clinical
characteristics and postoperative outcomes

SG % RYGB % P
(N=156) (N=94) value
[n (%)] [n (%)]
Age 35+7.2 34+5.7 0.253
Sex: female 98 (62.8) 69 (73.4) 0.085
Smoking 42 (26.9) 22 (23.4) 0.539
BMI 41.3+2.5 41.7+£3.2 0.272
DM 127 (81.4) 82 (87.2) 0.231
HTN 81 (51.2) 44 (46.8)  0.501
Low HDL 76 (48.7) 49 (52.1)  0.603
High TG 125 (80.1) 61 (64.9) 0.008
Family history of obesity 70 (44.9) 35(37.2) 0.233
% WL at 1 year 52.8 66.1 0.034
Absent obesity 6 months 99 (63.5) 46 (48.9) 0.022
postoperatively
Bleeding 1(0.6) 1(1.1) 0.666
Infection 1(0.6) 4 (4.3) 0.043
Leakage None 2 (2.1) 0.069
Mortality None None NA

DM, diabetes mellitus; HDL, high-density lipoprotein; HTN,
hypertension; MS, metabolic syndrome; NA, not available; RYGB,
Roux en-Y gastric bypass; SG, sleeve gastrectomy; WL, weight
loss.

except for that higher percentage of SG patients had
hypertriglyceridemia than RYGB patients. Statistically
significant percentages of SG patients had faster
obesity resolution 6 months postoperatively than
RYGP patients. However, RYGB patients had more
statistically significant 1-year percentage of excess
weight loss and higher percentage of infection after
surgery. This goes in agreement with Arapis ez al. [40]
who reported better weight loss and more postoperative
complication in RYGB patients compared with SG
patients.

Conclusion

Obesity and MS are major worldwide health problems
with significant cardiovascular ~morbidity and
premature mortality. Bariatric surgery is an accepted
option for management of MS in a selected group of
patients with a better and more sustained weight
reduction in the long term. Bariatric surgery
produced a significant resolution of MS and all its
features  (obesity, T2DM, hypertension and
dyslipidemia) after 1-year follow-up. The most
important detected risk factors for persistent MS
after bariatric surgery were smoking, family history
of obesity and less percentage of excess weight loss
after surgery. Moreover, RYGB was more commonly
associated with MS resolution.

Acknowledgements

All authors substantially contributed to the work
design, data interpretation, critical revision, approval
of the published version and agreed to be accountable
for all aspects of this work.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References
1 Dieli-Conwright C, Courneya K, Demark-Wahnefried W, Sami N, Lee K,
Buchanan T, et al. Effects of aerobic and resistance exercise on metabolic
syndrome, sarcopenic obesity, and circulating biomarkers in overweight or
obese survivors of breast cancer: a randomized controlled trial. J Clin Oncol
2018; 36:875-883.

2 Barclay S, Forwell J. Occupational performance issues of adults seeking
bariatric surgery for obesity. Am J Occup Ther 2018; 72:1-10.

3 Gonzalez K, Fuentes J, Marquez J. Physical inactivity, sedentary behavior,
and chronic diseases. Korean J Fam Med 2017; 38:111-115.

4 Assari S. The link between mental health and obesity: role of individual and
contextual factors. Int J Prev Med 2014; 5:247-249.

5 Kyle T, Kuehl B. Prescription medications and weight gain. Available at.
https://www.obesityaction.org/community/article-library/prescription
medications weight-gain/2018. [Cited 22 May 2019].

6 Allison K, Goelb N. Timing of eating in adults across the weight spectrum:
Metabolic factors and potential circadian mechanisms. Physiol Behav
2018; 192:158-166.

7 Lim S, Eckel H. Pharmacological treatment and therapeutic
perspectives of metabolic syndrome. Rev Endocrin Metab Disord
2014; 15:329-341.

8 Cordero P, Li J, Oben A. Bariatric surgery as a treatment of metabolic
syndrome. J R Coll Physicians Edinb 2017; 47:364-368.

9 Jensen D, Ryan H. New obesity guidelines: promise and potential. J Am
Med Assoc 2014; 311:23-24.

10 Billeter A, Herrera J, Scheurlen K, Nickel F, Billmann F, Muller-Stich P.
Management of endocrine disease: which metabolic procedure?
Comparing outcomes in Sleeve Gastrectomy and Roux-en Y Gastric
Bypass. Eur J Endocrinol 2018; 179:77-93.

11 Miras D, Le-Roux W. Mechanisms underlying weight loss after bariatric
surgery. Nat Rev Gastroenterol Hepatol 2013; 10:575-584.

12 Nannipieri M, Baldi S, Mari A, Colligiani D, Guarino D, Camastra S, et al.
Roux-en-Y gastric bypass and sleeve gastrectomy: mechanisms of
diabetes remission and role of gut hormones. J Clin Endocrinol Metab
2013; 98:4391-4399.

13 Zoller H, Tilg H. Nonalcoholic fatty liver disease and hepatocellular
carcinoma. Metabolism 2016; 65:1151-1160.

14 Lassailly G, Caiazzo R, Buob D, Pigeyre M, Verkindt H, Labreuche J, et al.
Bariatric surgery reduces features of nonalcoholic steatohepatitis in
morbidly obese patients. Gastroenterology 2015; 149:379-388

15 Angrisani L, Santonicola A, lovino P, Vitiello A, Zundel N, Buchwald H, et al.
Bariatric surgery and endoluminal procedures: IFSO Worldwide Survey
2014. Obes Surg 2015; 25:1822—-1832.

16 Higa J, Welbourn R, Dixon J, Kinsman R, Walton P. Third IFSO Global
Registry Report. 2017. Available at https://www.ifso.com/pdf/fnal-3rd-ifso-
report-at-21st-august-2017.pdf. [Cited 30 May 2019].

17 Grundy M, Cleeman |, Daniels R, Donato A, Eckel H, et al. Diagnosis and
management of the metabolic syndrome An American Heart Association/
National Heart, Lung, and Blood Institute Scientific Statement. Circulation
2005; 112:2735-2752.

18 Ahluwalia V. Metabolic outcomes of bariatric surgery in obesity
management: Indian perspective. Curr Res Diabetes Obes J 2018;
8:555744.

19 Buchwald H, Estok R, Fahrbach K, Banel D, Jensen D, Pories J, et al.
Weight and type 2 diabetes after bariatric surgery: systematic review and
meta-analysis. Am J Med 2009; 122:248-256.


https://www.obesityaction.org/community/article-library/prescription medications weight-gain/2018
https://www.obesityaction.org/community/article-library/prescription medications weight-gain/2018
https://www.ifso.com/pdf/fnal-3rd-ifso-report-at-21st-august-2017.pdf
https://www.ifso.com/pdf/fnal-3rd-ifso-report-at-21st-august-2017.pdf

586 The Egyptian Journal of Internal Medicine, Vol. 31 No. 4, October-December 2019

20

21

22

23

24

25

26

27

28

29

Cohen R, Pinheiro J, Schiavon C, Salles J, Wajchenberg B, Cummings D.
Effects of gastric bypass surgery in patients with type 2 diabetes and only
mild obesity. Diabetes Care 2012; 35:1420—-1428.

Panunzi S, De Gaetano A, Carnicelli A, Mingrone G. Predictors of remission
of diabetes mellitus in severely obese individuals undergoing bariatric
surgery: do BMI or procedure choice matter? A meta-analysis. Ann Surg
2015; 261:459-467.

Sjostréom L, Lindroos A, Peltonen M, Torgerson J, Bouchard C, Carlsson B,
et al. Lifestyle, diabetes, and cardi-ovascular risk factors 10 years after
bariatric surgery. N Engl J Med 2004; 351:2683-2693.

Schauer P, Bhatt D, Kirwan J, Wolski K, Brethauer S, Nava-neethan S, et al.
STAMPEDE investigation group. Bariatric surgery versus intensive medical
therapy for diabetes-3-year outcomes. N Engl J Med 2014; 370:2002—2013.

Ugale S, Gupta N, Modi K, Kota S, Satwalekar V, Naik V, et al. Prediction of
remission after metabolic surgery using a nov-el scoring system in type 2
diabetes: a retrospective cohort study. J Diabetes Metab Disord 2014;
13:89

Schiavon C, Drager L, Bortolotto L, Amodeo C, Ikeoka D, Ber-wanger O, et
al. The role of metabolic surgery on blood pressure control. Curr
Atheroscler Rep 2016; 18:50.

Lee S, Heo Y, Park J, Kim Y, Kim S, do Park J, et al. Roux-en-Y Gastric
Bypass vs. Sleeve Gastrectomy vs. Gastric Banding: the first multicenter
retrospective comparative cohort study in obese Korean patients. Yonsei
Med J 2016; 57:956-962.

Bostrédm A, Mwinyi J, Voisin S, Wu W, Schultes B, Zhang K, et al.
Longitudinal genome-wide methylation study of RYGB patients reveals
novel CpG sites associated with essential hypertension. BMC medical
Genomics 2016; 9:20.

Polovina S, Mici D, Bjelovic M, Sumarac-Dumanovic M, Kendereski A.
Metabolic surgery and obesity-related comorbidities. Vojnosanit Pregled
2018; 75:213-218.

Yang J, Wang C, Cao G, Yang W, Yu S, Zhai H, et al. Long-term effects of
laparoscopic SG versus RYGB for the treatment of Chinese T2DM patients
with BMI 28-35 kg/m?. BMC Surg 2015; 15:88.

30

31

32

33

34

36

37

38

39

40

Zhang Y, Zhao H, Cao Z, Sun X, Zhang C, Cai W, et al. A randomized
clinical trial of laparoscopic Roux-en-Y gastric bypass and sleeve
gastrectomy for the treatment of morbid obesity in China: a 5-year
outcome. Obes Surg 2014; 24:1617-1624.

Martini F, Anty R, Schneck AS, Casanova V, lannelli A, Gugenheim J.
Predictors of metabolic syndrome persistence 1-year after laparoscopic
RYGB. Surg Obes Relat dis 2015; 11:1054—1060.

Boza C, Daroch D, Barros D, Leon F, Funke R, Crovari F. Long-term
outcomes of laparoscopic sleeve gastrectomy as a primary bariatric
procedure. Surg Obes Relat Dis 2014; 10:1129-1133.

Eid G, Brethauer S, Mattar S, Titchner R, Gourash W, Schauer P.
Laparoscopic sleeve gastrectomy for super obese patients: forty-eight
percent excess weight loss after 6 to 8 years with 93% follow-up. Ann
Surg 2012; 256:262—-265.

Casella G, Soricelli E, Giannotti D, Collalti M, Maselli R, Genco A, et al.
Long-term results after laparoscopic sleeve gastrectomy in a large
monocentric series. Surg Obes Relat Dis 2016; 12:757-762.

Balhara Y. Tobacco and metabolic syndrome. Indian J Endocrinol Metab
2012; 16:81-87.

Inadomi M, lyengar R, Fischer I, Chen X, Flagler E, Ghaferi A. Effect of
patient reported smoking status on short-term bariatric surgery outcomes.
Surg Endosc 2018; 32:720-726.

Audrain-McGovern J, Benowitz N. Cigarette smoking, nicotine, and body
weight. Clin Pharmacol Ther 2011; 90:164—168.

Lent M, Bailey-Davis L, Irving B, Wood G, Cook A, Hirsch A, et al. Bariatric
surgery patients and their families: health, physical activity, and social
support. Obes Surg 2016; 26:2981-2988.

Batsis J, Romero-Corral A, Collazo-Clavell M, Sarr M, Somers V, Lopez-
Jimenez F. The effect of bariatric surgery on the metabolic syndrome: a
population-based, long-term controlled study. Mayo Clin Proc 2008;
83:897-07.

Arapis K, Macrina N, Kadouch D, Parenti L, Marmuse J, Hansel B.
Outcomes of Roux-en-Y gastric bypass versus sleeve gastrectomy in
super-super-obese patients. Surg Obes Relat Dis 2019; 15:23-33.



