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Symposium: Sarcopenia: Diagnosis and Mechanisms

Sarcopenia: Origins and Clinical Relevance' 1997

Irwin H. Rosenberg
Jean Mayer Human Nutrition Research Center on Aging at Tufts University, Boston, MA 02111

ABSTRACT This presentation reflects on the origins of the termn sarcopenia. The Greek roots of the word are
sarx for flesh and penia for loss. The term actually describes important changes in body composition and related
functions. Clearly defining sarcopenia will allow investigators to appropriately classify patients and examine under-
lying pathogenic mechanisms and will allow funding agencies to appropriately target research funds to a taxonomi-
cally distinct syndrome. J. Nutr. 127: 990S-991S, 1997.

KEY WORDS: » sarcopenia <« lean body mass e aging

v' The term “Sarcopenia”, coined by Rosenberg, is derived from the Greek word sarx (flesh)

and penia (loss) which refers to the age-related loss of skeletal muscle mass.
v' The term actually describes important changes in body composition and related functions.

v' The term classifies patients and examine underlying pathogenetic mechanisms which

generate this syndrome.

FIGURE 2 Proportion of lean-body mass vs. fat in the thighs of
ayoung vs. old woman, See text for detail. Reproduced with permission
from Evans and Rosenberg (1991).
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Fig. 1. Sarcopenia and sarcopenic obesity.
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Mohapatra S, Gangadharan K, Pitchumoni CS. Malnutrition in obesity before and after bariatric surgery. Dis Mon. 2020 Feb;66(2):100866. doi:
10.1016/j.disamonth.2019.06.008. Epub 2019 Jul 10. PMID: 31301800.
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a) obesity, characterized by excess Fat Mass (FM)
b) sarcopenia

» Sarcopenic obesity is a clinical and functional condition consisting in:

» Sarcopenia, defined as low Fatty Free Mass (FFM) and function, has been identified and described as a geriatric
syndrome with multifactorial aetiology whose prevalence increases with age

ESPEN: European Society of Parenteral and Enteral Nutrition
EASO: European Association for the Study of Obesity
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Obesity: ESPEN and EASO Consensus Statement

Sarcopenic obesity is defined as the co-existence of obesity and sarcopenia

Table 1. Clinical symptoms or suspicion factors for the screening of sarcopenic obesity

Age >70 years
ronic disease diagnosis (e.g., inflammatory diseases and organ failure or chronic disease) including but not limited to:

Chronic heart failure
Chronic kidney disease (particularly renal replacement therapy)
Chronic bowel failure or dysfunction
Chronic liver disease (particularly NASH and liver cirrhosis)
Chronic respiratory disease
Chronic neurologic and neurodegenerative diseases
Chronic cognitive impairment
Depression
Organ transplantation
Endocrine diseases (e.g., metabolic syndrome, diabetes mellitus, hypercortisolism, hypogonadism and corticoid treatment)
Osteoarthritis
Cancer (especially but not limited to chemotherapy of breast or prostate cancer)
Recent acute disease/nutritional events:
Recent hospitalization (particularly but not limited to COVID-19, ICU stay, surgery)
Recent major surgery or trauma with/without complications
Recent sustained immobiliization or reduced mobility (e.g., trauma, fracture, orthopaedic disease)
Recent history of reduced food intake (e.g., <50% for >2 weeks)
Recent weight loss (including diet-induced voluntary weight loss and weight cycling syndrome)

Recent rapid increase in weight
! Fong-stanémg TESUICUIVE QIets ang Danatrc surgery |
1SLOTY — COMpIaing of.

Repeated falls

Weakness, exhaustion

Fatigability

Perceived progressive movement limitations
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Definition and Diagnostic Criteria for Sarcopenic
Obesity: ESPEN and EASO Consensus Statement 2022

Sarcopenic obesity is defined as the co-existence of obesity and sarcopenia

| SCREENING |

DIAGNOSIS fe)

* High BMI or WC (based on ethnic cut-points)

* Surrogate parameters for sarcopenia [clinical symptoms, clinical suspicion or
questionnaires (e.g. SARC-F in older subjects)]

Both conditions must be present to proceed with the diagnostic process.

It will be performed in two steps:

1. ALTERED SKELETAL MUSCLE FUNCTIONAL PARAMETERS considering strength
(HGS, chair stand test)

If muscle functional parameters suggest the presence of SO, the diagnostic
process will continue considering body composition.

2. ALTERED BODY COMPOSITION: increased FM (FM%) and reduced muscle mass
assessed as ALM/W by DXA or as SMM/W by BIA

Both altered body composition and altered skeletal muscle functional
parameters should be present to assess the presence of SO.

A two-level STAGING should be performed, based on the presence of
complications resulting from high FM and low ASMM, to better mirror the
progression/severity of SO:
*STAGE I: NO complications
*STAGE II: presence of at least one complication attributable to SO (e.g.
metabolic diseases, functional disabilities, cardiovascular and respiratory
diseases).
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Sarcopenia: What a Surgeon Should Know o
Envico Pinottl ' (2 « Mauro Montucel * « Vincenzo Barrelli* « Monica Gauffré* + Luigi Angrisani’
U Zat:‘r'"“:vi:'.:‘::?lfi;ﬂh LLE, prt of Sgwinger Natuss 2000
Techniques for Assessing Sarcopenia

Muscle Mass Muscle Strength

Anthropometric measurements, such as BMI, mid-upper arm
circumference, calf circumference, and skinfold thickness, are
relatively easy to perform in a normal clinical setting; howev-

they are prone to error [4]. CT scan and magnetic resonanc
imaging can distinguish fat from muscles and provide anato

ical details and, in particular, can be used to assess skelet
muscle volume. They allow calculation of segmental and tot
muscle mass, and assessment of fat infiltration in the muscle,
which impacts on muscle quality and force development. For
| oT | MRI have el ¥
standard techniques for evaluating muscle mass. Dual-
energy X-ray absorptiometry (DXA) can correctly evaluate
body composition with good precision and low radiation ex-
posure [13]. Bioimpedance analysis (BIA) is an inexpensive,
easy to use, and reproducible method considered a portable

Muscle strength is commonly evaluated using handgrip
strength, which is an easy, reliable, and inexpensive method
. Cutofts for gnp strength are less than 20 kg for women
and 30 kg for men [4]. Knee flexion techniques are suitable for
research studies, but their use in clinical practice is limited by
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Physical Performance

the need for special equipment and training. Peak expiratory
flow (PEF) is determined by the strength of respiratory mus-
cles and can be used to assess the strength of respiratory
muscles.

alternative to DXA. CT scan and MRI are often available for

the surgeon that needs preoperative imaging to plan oncolog-
ical or non-oncological surgical treatment. The surgeon to-
gether with the radiologist can use imaging to assess the area
and density of the muscles (usually psoas muscle at the level
of L2 or L3). However, the radiological diagnosis of
sarcopenia is not simple, and there are risks of mistakes.

Gait speed is the most widely used technique to assess phys-

ical performance [15]. A walking speed slower than 0.8 m/s is

being considered a poor performance and it is associated with
. The short physical performance batte

is a composite of some separate tests that evaluates balance,
gait, strength, and endurance. The short physical performance

battery can be used as a standard measure of physical perfor-
mance both for research and in clinical practice. In most of the
surgical researches, only the quantitative component of
sarcopenia is assessed; muscle mass is a quantitative domain.
It is the fastest para { IS 4ss0ci i

least risk of error.

owever, sarcopenia is a multifactorial

Gait Speed: Time a patient takes to walk a specific distance on level surface over a short distance
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Obeuty Surgery (2020) 30:2158-2164
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Table 2  Prevalence of sarcopenia in the study participants

@tal (n=1370) J8-39 years (n=465) 40-49 years (n=412) 50-59 years (n= 358)(2 60 years (n=135)

According to SMMI

No sarcopenia (%) Male
Female

Class I sarcopenia (%) Male
Female

Class II sarcopenia (%) Male

Female
According to %SMM
No sarcopenia (%) Male
Female

Class I sarcopenia (%) Male
Female
Class II sarcopenia (%) Male

Female

__a

83.8
77.1
14.8
17.3
1.4
5.6

84.9
78.7
13.4
15.6
157
5.7

84.6
85.4
154
12.0
0.0
2.6

85.5
87.1
14.6
10.5
0.0
2:3

83.8
82.0
154
13.9
0.9
4.1

83.9
83.7
12.0
12.2
2.6
4.1

82.8
69.4
12.9
22.6
43
79

833
70.9
12.9
20.8
32
83

Data are presented as percent. SMMI, skeletal muscle mass index; %SMM, percent skeletal muscle mass. a: p value<0.05 for the paired comparison
between the reference group and other age groups

Sarcopenic Obesity is fairly common in caucasian patients with obesity, mainly females, aged >60 years, that are candidates to MBS
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Improvement in Muscle Strength and Metabolic Parameters Despite
Muscle Mass Loss in the Initial Six Months After Bariatric Surgery

Roberto Vifia Coral' - André Vicente Bigolin' - Mayara Christ Machry’ - Rodrigo Koprovski Menguer' -
Julio Carlos Pereira-Lima? - Isabela Contin? - Paula Veigas Stock?

Table 2 Comparison of BIA results before surgery and 6 months after surgery

Variable Before surgery 6 months Difference (95%CT) P

Mecan + SE Meun £ SE
Total body weight (kg) 1135222 825416 ~31.0(=33210-289) <0.001 > Functional evaluation methods (Handg“p strenght
BMHI\'g/'m") 422207 0705 =11.5(=12210~108) <0001 . . N
Lean body mass (kg) 125208 28506 ~4.1 (=4610=3.5) <0.001 test, Timed Up and Go test and Gait Speed test) did
Fat mass (kg) 55813 308212 ~25.0(~26810-232) <0.001 not reflect the reduction in skeletal muscle mass
Appendicular lean mass (kg) 244106 209+0.5 -34(=38w-31) <0.0Mm . . .
Appendicular lean muss/height’ (kg/m’) 9.0£0.1 7740.1 -13(=141w0-12) <0001 demonStrated 6 months after barlatrlc Surgery In
Appendicular lean masVBMI (m°) 0.580.01 0.69+0.02 011 (0.56 100,12) <0.001 comparison to the preoperative baseline
Fat mass/Lean mass ratio 1.74 £0.03 1112008 -0.63 (=069 10-0.57) <0.001
Body fat percentage, % 49.1£05 369410 -122(=13510-109) <0.001
Basal metsholic rate 1617+27.0 1486 £22.0 —131 (- 150610-111.5) <0.001 > |mprovement in muscle Strength was followed by
Waist-to-hip ratio 102400 0954001 =007 (- 0.08 10-0.06) <0.001 . . b I.
Obesity grade (%) 1958432 1424425 ~53.4(~56.5 10~502) <0001 Improvement in metabolic parameters
Visceral fat (m°) 199401 140405 =59(~6910-49) <0.001
4488 Obesity Surgery (2021) 31:4485-4491
Table3 Comparison of muscle Variable Before surgery 6 months Difference (95%CI) P

parameters before surgery and

6 months after surgery Mean + SE Mean + SE
Handgrip strength (kg) 257412 254+1.0 —-03(=0.7t00.9)
Timed Up and Go (s) 99+0.2 8.9+0.2 -1.0(-141t0-0.6)

Gait speed (m/s) 0.62+0.01 0.69+0.01 0.07 (0.04 to 0.09)
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Fig. 1. Sarcopenia and sarcopenic obesity.

Mohapatra S, Gangadharan K, Pitchumoni CS. Malnutrition in obesity before and after
bariatric surgery. Dis Mon. 2020 Feb;66(2):100866. doi: 10.1016/j.disamonth.2019.06.008.
Epub 2019 Jul 10. PMID: 31301800.
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Practical Recommendations of the Obesity
Management Task Force of the European
Association for the Study of Obesity for the
Post-Bariatric Surgery Medical Management
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Onginal article
Preoperative micronutrient status in morbidly obese patients before
undergoing banatric surgery: results of a cross-sectional study
Eva Wolf, M.Sc.™", Markus Utech, M.D.", Peter Swchle, Ph.D.", Martin Biising, M.D.",
Birgit Stoffci-Wagner, MLD.", Sabine Ellinger, Ph.D."
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Pyt of Nerdan mad Frd b menes Sutebmmd Mvmdings vt of Beem Bave Corn
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Vo sy of Fonad Napwnan aoé Moapmir: S omvy Babeloie Nidouin | anevam of fpied b ow s Miauipmplade t (ormee
Bemsrend Septemben 1. AL aurped Mash 77 2000

Methods: The cross-sectional study investigated retinol, ascorbic acid, tocopherol, and f-carotene
(high-pressure  liquid chromatography), 25-hydroxycholecalciferol (enzyme-linked immunosorbent Table 2

assay), and calcium, phmphau. and magnesium (photometry) in serum/plasma in 43 patients (body mass Serum/plasma concentrations of micronutrients
index: 52.6 * 105 kym ) before sleeve gastrectomy. Albumin, parathyroid hormone, and alkaline

phosphatase were analyzed. Data were compared with accepted cutoff values. Dietary intake was esti- Patients Reference range’
mated by 3-day food records, and nutrient intake was compared with recommended values. 25-Hydroxycholecalciferol (nmol/L) 35 + 17 50-175°
Retinol (pumol/L) L.2%.4 J-1.75
. Ascorbic acid (pmol/L) 32x15 28-85
Conclusions Toc/chol ratio (pmol/mmol) 55*1.0 >2.8
. . . p-Carotene (pmol/L) A% I 2% | 946
M.any mf)rbldly .obese patients in Gem!any su.ffer.froln Calcium (mmol/L)® 243+ 10  2.25-2.51
multiple micronutrient deficiencies, especially vitamin D, Magnesium (mmol/L) 77 + .06 65-1.05
ascorbic acid, and P-carotene, before bariatric surgery that Phosphate (mmol/L) 1.08 + .18 77-1.45

may further worsen after surgery. Nutritional therapies
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Malnutrition in Bariatric Surgery Candidates: Multiple
Micronutrient Deficiencies Prior to Surgery

Leigh A, Peterson’ 3 « Lawrence J. Cheskin ™ « Margaret Furtado® «
Konstantinos Papas® - Michael A. Schweitzer' « Thomas H. Magnuson”’ +
Kimberley E. Stecle'

Table 3  Frequency of clinical deficiency prior to bariatric surgery by sex and race

Cut-point Total Female Male White Black Hispanic
Vitamin A <20 ug/dL 1.7 % 22 % 0% 0% 5.6 % 0%
kil il - - 77 % 27 % 5.6 % 0%
I Vitamin D <30 ng/mL 92.9 % 90.9 %I 100 % 91.9 % 93.8 % 100 %
Vitamin E-x <5.5 mg/L 52% 6.7 % 0% 0% 16.7 % 0% *
Thiamine <78 nmol/L 1.8 % 23 % 0% 0% 0% 333 % *
Folate <7.2 ug/L 53% 6.7 % 0% 2.7 % 11.8 % 0%
Iron Female <50 ug/dL 362 % 354 % 385 % 37.8 % 389 % 0%
Male <65 ug/dL
TIBC >400 ug/dL 224 % 26.6 % 7.7 % 243 % 222 % 0%
Iron saturation <20 % 56.9 % 622 % 385 % 514 % 66.7 % 66.7 %
Multiple micronutrient deficiencies >3 39.7 % 40.0 % 385 % 351 % 50.0 % 333 %
*»<0.05
Conclusions

Malnutrition in one or multiple micronutrients is pervasive in
this pre-operative bariatric cohort, chiefly in vitamin D and
iron. Minorities tended to have greater malnutrition. Further
studies should be carried out to determine whether these defi-
ciencies increase the risk of adverse surgical outcomes. Fur-
thermore, the effect of pre-operative supplementation, espe-
cially vitamin D and iron, should be explored.
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Obesity Surgery (2023) 33:212-218 S
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Micronutrients Deficiencies in Candidates of Bariatric Surgery: Results
from a Single Institution over a 1-Year Period

Giovanna Berardi' - Antonio Vitiello' % - Adam Abu-Abeid? - Vincenzo Schiavone' - Antonio Franzese' -
Nunzio Velotti' - Mario Musella’

Key Points

e Approximately 90% of patients had deficient or insufficient
serum levels of vitamin D preoperatively.

e Almost half of the patients had a preoperative deficit of folate.
e Vitamin B12 deficiency was significantly more frequent in the
female population.

e Age and obesity-related disease did not significantly influence
the serum level of the studied nutrients.

e It is mandatory to screen all BS candidates and treat them
accordingly before surgery.
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Sex Total P-value
Female Male
Vit. B12 deficiency No N 117 47 164 0.03*
% 92.1% 100.0% 94.3%
Yes N 10 0 10
% T79% 0.0% 5.7%
Total 127 47 174
Folate deficiency No N 74 24 98 0.25
% 58.3% 51.1% 56.3%
Yes N 53 23 76
% 41.7% 48.9% 43.7%
Total 127 47 174
Vit. D deficiency No N 42 16 58 052
% 33.1% 34.0% 33.3%
Yes N 85 31 116
% 66.9% 66.0% 66.7%
Total 127 47 174

boldface means p < 0.05

139 patients (79.9%) had at least one preoperative micronutrient disorder
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Obesity Surgery/Outcomes

A meta-analysis of the effects of bariatric surgery on
fracture risk

Risk Ratio Risk Ratio
—Study or Subgroup __log[Risk Ratio] SE Weight V. Fixed. 95%Cl V. Fixed.95%Cl
Douglas 1J 2015 0.23 024 39% 1.26[0.79, 2.01] =
Lalmohamed A 2012 012 02 56% 0.89[0.60, 1.31)] T
Lu CW 2015 0.19 0.09 27.8% 1.21[1.01,1.44] Rl
Rousseau C 2016 032 0.06 626% 1.38[1.22,1.55] =
Total (95% Cl) 100.0% 1.29 [1.18, 1.42] ¢
Heterogeneity: Chi?z = 522, df = 3 (P = 0.16); 12 = 43% of 1 sz of = 2 5 1’0

Tesl for overall effect: Z = 5.38 (P < 0.00001) surgery control

1003 studies analysed

MBS is associated with an increased risk of total and non vertebral fractures, expecially in the upper limbs

Zhang Q et al. Obes Rev 2018;19:728
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Post-bariatric surgery follow-up

Table 5. Major vitamins and minerals deficiencies after bariatric surgery: clinical manifestations and esti-
mated frequency according to the bariatric procedure

Deficiency Key clinical manifestations Procedure-related frequency
Iron microcytic anaemia AGB +

SG ++

RYGB, BPD, BPD/DS +++
Vitamin B12 megaloblastic anaemia SG, RYGB, BPD, BPD/DS ++

neurologic abnormalities

Vitamin D (and calcium)

bone demineralization
increased risk of fractures

RYGB ++
BPD, BPD/DS +++

Vitamin A ocular xerosis BPD, BPD/DS +++
night blindness symptoms

Vitamin E anaemia BPD, BPD/DS +++
ophthalmoplegia
peripheral neuropathy

Vitamin K easy bleeding BFD, BFD/DS +

AGB = Adjustable gastric banding; SG = sleeve gastrectomy; RYGB = gastric bypass; BPD = biliopancreatic

diversion; BPD/DS = biliopancreatic diversion with duodenal switch.
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Malnutrition in obesity before and after
bariatric surgery

Sonmoon Mohapatra, MD?, Keerthana Gangadharan, MBBS”,
Capecomorin S. Pitchumoni, MD, MACG, MACP, MPH, FRCP (C),
FRCP (Edin)“"

? Department of Gastroenterology and Hepatology, Saint Peter’s University Hospital - Rutgers Robert Wood Johnsor
School of Medicine, New Brunswick, NJ, United States

b Department of Internal Medicine, Saint Peter's University Hospital - Rutgers Robert Wood, Johnson School of
Medicine, New Brunswick, NJ, United States 2020
“ Department of Gastroenterology, Hepatology and Clinical Nutrition, Saint Peter’s University Hospital — Rutgers
Robert Wood Johnson School of Medicine, New Brunswick, NJ, United States

» The most severe macronutrient complication associated with
bariatric surgical procedures is protein malnutrition

» Evaluate strictly patients with Albumin < 3 g/dL

» It has been reported most frequently after BPD-DS where it
occurs in an estimated 3—-21% of patients

» Following RYGB an incidence of up to 13% has been estimated
depending on the length of the Roux-limb
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SURGERY FOR OBESITY
AND RELATLD DISEASES

Original anticles

Protein deficiency after gastric bypass: The role of common limb
length in revision surgery

Jung-Chien Chen, M.D., Ph.D.*", Chen-Yang Shen. M.D., Ph.D."""", Wei-Jei Lee, M.D., 2019
Ph.D."*'~, Pei-Ling Tsai, RN.", Yi-Chih Lee, Ph.D.'

Table 1
Clinical characteristics of patients with morbidly obesity before and 1 year after surgery.

All RYGB OAGB AGB SG SG-DJB VBG

(n=2397) (n=377) (n=1022) (n=169) (n=1649) (n=92) (n=288)
Age. yr 34.8 (10.7) 35.9 (10.6) 344 (10.9) 32.1 (9.7) 35.1 (10.1) 42.0 (10.7) 30.2 (10.3)
Female (%) 1612 (67) 268 (71) 696 (68) 96 (56) 436 (67) 58 (63) 58 (65)
BMI, kg/m® preop 39.9 (7.5) 38.6 (6.7) 41.2 (7.7) 393 (7.1) 39.3 (7.1) 342 (6.1) 42.1 (7.8)
1-yr after op 27.7 (5.0)° 292 (4.7) 27.3 4.7) 328 (6.1) 274 (49) 25.0 (3.7) 29.0 (5.8)°
Total weight loss % 30.1 (9.5) 285 (9.2) 33.1 (8.5) 16.6 (94) 25.1 (7.1) 25.9 (9.0) 29.0 (5.8)
Albumin, mg/dL preop 44 (.3) 44 (.3) 44 (3) 44 (.3) 44 (.3) 44 (.3) 45 (.3)
1 yr after op 43 (4 42 (4)° 42 (4) 44 (.3) 43 (.3) 42 (.3)° 45 (.3)
Total protein, mg/dL preop 75 (.5) 7.5 (.5) 7.5 (5) 74 (.8) 7.5 (.5) 7.6 (.5) 7.5 (.5)
1 yr after op 7.2 (.5) 7.1 (.5)° 7.1 (.5)° 74 (.5) 7.2 (.5)° L) 7.5 (.5)
Protein deficiency' n (%) preop 13 (.5) 1 (.3) 6 (.6) 3 (1.8) 3 (.5) 0 (0) 0 (0)
1 yr after op 46 (2.0%)" 7 (1.8%)" 29 (2.8%)" 1 (.6%) 8 (1.2%) 1 (1.1%) 0 (0%)

RYGB =Roux-en-Y gastric bypass; OAGB = one-anastomosis gastric bypass; AGB = adjustable gastric band: SG=sleeve gastrectomy: DJB = duodeno-
jejunal bypass: VBG = vertical gastric banding; BMI=body mass index: Preop=preoperation: Op: operation.

Data are presented as the mean (standard deviation).

* Significantly different from preoperative data (P<.05).
" Protein deficiency: albumin <3.5 gm/dL.

Patients can develop Protein Deficiency after gastric bypass surgery when the common limb length is <400 cm
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Sungical Endascogy (2020) 34:3002-3010 O
hetps:ifdoi org/10.1007/500464-019-07092-3 D

The incidence of iron deficiency anemia post-Roux-en-Y gastric bypass
and sleeve gastrectomy: a systematic review

Ghada Enani'*© . Elif Bilgic? - Ekaterina Lobedeva’ . Megan Delisle’ - Ashley Vergis' - Krista Hardy'

Surgical Endoscopy (2020) 34:3002-3010

.
Records identified through Additional records identified
database searching through other sources
(n = 3098) {n = 346)
(R A
Records after duplicates removed
(n=1136)
f
Records screened Records excluded
e (n =1136) (n =049)
S
v
Full-text articles assessed Full-text articles excluded,
for eligibliity » with reasons
(n=95) (n=78)

—
e

3 Studies included In

quaiitative synthesis

= (n=17)

S

2020
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Table 2 Iron deficiency, iron deficiency anemia, and unclassified ane-

mia by bariatric surgery type

RYGB %

SG %

Iron deficiency
Pre-operative
Post-operative

Iron deficiency anemia

Pre-operative
Post-operative

Unclassified anemia

Pre-operative
Post-operative

14.7
22.5

NR
14.8

11.2

22.9

36.6
124

NR
1.6

19.1
19.6

NR not reported, RYGB Roux-en-Y gastric bypass, SG sleeve gastrec-

tomy

The incidence of iron deficiency-related anemia was 16.7% post-RYGB and 1.6% post-SG
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Original article
Anemia, iron and vitamin B, deficiencies after sleeve gastrectomy
compared to Roux-en-Y gastric bypass: a meta-analysis
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In summary, the authors’ findings suggest that SG is
more beneficial than RYGB with regard to postoperative

vitamin B, deficiency risk in the analysis of RCTs,

although the 2 methods are comparable in postoperative

anemia and iron deficiency risk. Postoperative prophylactic

iron and B, supplementation, in addition to general multi-
vitamin and mineral supplementation, is recommended
based on subgroup analysis results, which showed compa-
rable risks of nutritional deficiency associated with the 2
surgical methods.
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MGB-OAGB: Effect of Biliopancreatic Limb Length on Nutritional
Deficiency, Weight Loss, and Comorbidity Resolution

Fig.2 Percentage of patients with
nutritional deficiencies in 150-
cm, 180-cm. and 250-cm groups

% of Patients
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Percentage of patients with nutritional deficiencies in 150 ¢m, 1830 cm & 250 ¢m groups.

Ahuja A et al. Obes Surg 2018;28:3439
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Post-bariatric surgery follow-up 2023

Older population. Management of Sarcopenia in Bariatric Patients

Table 6. Minimal periodic surveillance for nutritional deficiencies after bariatric surgery

AGB SG RYGB BPD - BPD/DS
Timing every 6 monthsin  every 3-6 months in every 3-6 months in every 3 months in
the first year the first year the first year the first year
every 12 months every 12 months every 12 months every 6-12 months
thereafter thereafter thereafter thereafter
Assessment CBC, platelets CBC, platelets CBC, platelets CBC, platelets Obe 't F 8
electrolytes electrolytes Electrolytes electrolytes S‘ y ac
iron, ferritine iron, ferritine iron, ferritine iron, ferritine e Arnaren vl of Shewy
vitamin B12 vitamin B12 \‘/itamin B12 Yitamin B12 Obes Facts 201T10.507 632
folate folate folate folate
vitamin D vitamin D vitamin D vitamin D
PTH PTH PTH PTH
24-H U-calcium 24-H U-calcium
osteocalcin osteocalcin
vitamin A
vitamin E
INR
albumin
prealbumin

AGB = Adjustable gastric banding; SG = sleeve gastrectomy; RYGB = gastric bypass; BPD = biliopancreatic
diversion; BPD/DS = biliopancreatic diversion with duodenal switch. CBC = complete blood count; PTH =
intact parathyroid hormone; 24-H U-calcium = 24-hour urinary calcium (modified [39]).
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Protein intake and lean tissue mass retention following bariatric 2023
surgery
Table 3
Multilinear regression analysis of the determinants of lean tissue mass loss relative
to weight loss (as a percent), at 4- and 12-months after surgery.
OR 95% CI p

4 months after surgery

Protein intake (g/kg IBW/d) -0.376 | (-20.071),(-2.113) 0.017

Gender (Male = 1, Female = 2) 0.120 | (—6.234), (11.163) 0.570

Age (years) -0.071 (—1.245), (0.154) 0.645

Lean tissue mass at baseline (kg) 0.068 (—0.298), (0.405) 0.798

Type of surgery (GBP =0, SG = 1) 0.197 | (—1.823), (8.011) 0.211

12 months after surgery

Protein intake (g/kg IBW/d) —0.468 (-16.764),(—4.753) 0.001

Gender (Male = 1, Female = 2) 0.221 (=2.791), (9.953) 0.263

Age (years) 0.148 (—0.067), (0.217) 0.290

Lean tissue mass at baseline (kg) 0.215 (—0.124), (0.389) 0.303

Type of surgery (GBP = 0,SG = 1) 0.399 | (1.538), (8.382) 0.006
OR: odds ratio. CI: confidence interval. IBW: ideal body weight. GBP: gastric bypass. Moizé V et al. Clin Nutr. 2013;32:550

SG: sleeve gastrectomy.
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Protein intake and Lean Tissue Mass (LTM) loss following metabolic bariatric surgery

LTM loss relative to weight loss (%)

0 | |
0 0.5 1.0

Protein intake (g/kg IBW/day)
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Moizé V et al. Clin Nutr. 2013; 32:550
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Resistance Training and Protein Supplementation 2023
Increase Strength After Bariatric Surgery: A Randomized

Controlled Trial

’ Assessed for eligibility (n=290)

Ineligible (n=196).

* Not meeting inclusion criteria (n=71)
Orthopedic problems limiting PA (n=55)
Concurrent participation in a PA program
(n=12)

> « Declined to participate (n=125)

Excluded after enroliment (n=18):
» 8 surgery path interruption (n=8)
+ § sleeve gastreclomy (n=6)

v

Randomized (n=76)

! 1A |

Oppert JM et al. Obesity 2018;26:1709

Allocatad to intervention
CON (n=22)

Received allocated
Intervention (n=22)

Allocated 1o intervention
PRO (n=31)

Recaived allocated
Intervention (n=31)

Allocated 1o intervention
PRO + EX (n=23)
Received allocated
intervention (n=23)

v

|

Lost to follow-up (n=0)

Lost to follow-up (n=0)

Lost to follow-up (n=0)

)

|

!

Analyzed in intention-to-

treat (n=22)

Analyzed as completers
(n=22)

Analyzed in intention-to-
treat (n=31)

Analyzed as completers
(n=14)

Analyzed in intention-to-
treat (n=23)

Analyzed as completers
(n=11)
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Effectiveness of exercise training after bariatric surgery
—a systematic literature review and meta-analysis

Inchision

- gde— p

Web of Scence Cochrane | EMBASE
TMS aticles 27 anicles 4 articien 196 artces
I Total Mts |
504 ntichen

Esthusion kated on tle 127

Mriaanatyws
(15 Muthen)

Body mass (2 steches)
Lasn body mass (10 studiey)
Fat mass (8 studws)

WOz € stuses)
Functisen! walking (5 studes|

Excluson dased on adelract 54

Atclez ncioded frem hand ssoches 2

Exchation baned on 0 e 35

Bellicha A et al. Obes Rev 2018;19:1544

Chmpu e by s Sample size Difference inchange Difference in change
Iﬁ in body mass (kg) in body mass (g}
Sty Exercise Controll  Weight Mean [(95% C1) Mean (95% C1)
Campanha-Versiani 201744 18 3 61% 4,90 (-1.10, :050) -
Herring 20171¢ 11 10 10.5% 560(-9.26, -19¢) _—
Massannejed 20172 18 19 118% -5.10{-8.26, -1 54} —_—
Hassannajad 201703 18 9 117% -4 90(-813, -167) —_—
Onafre 200174 3 s 3% «340-1172,492) —
Daniale 201704 8 8 110% -230(-5.45,08%5) —_—
Jassll 204189 ] 16 52% 770(-24.42, 0%8)
Heck 2015% ’ s 6.2% -320(-9.08, 2.65) —_—
Coen 2015 a6 62 11.6% 080(-4.06, 2 46) ——
Stegen 2011% ] 7 22% 590 (-7 61, 1541)
Castelio 2011%¢ 11 10 B6% 000 (-4.49, 4 49) R
Shah2011% 20 L] 10.4% 050(-3.20,4.20) —_——
Total 199 1 100% 242 [-4.23, 062) <>
Heterageneity, Tau® =458, Chi*=2165,0f = 11 (P =003) 11 =49% »
Test for overal| effect 2= 2,64 (P =0.008) 20 -10 0 1o 20
Favorsexercise Favors comrol
g Sample ste Oifference in change Difference in change
r—1 infat mass (vg) infat mass (vg)
Study Exercise Controll  Weight Miean (93% C1) Mesn (33% C1)
Massannejed 20176 10 19 111%  .690(-1099.-281) ——
Massannejad 2017a% 18 9 112%  -6.00(20,06,-19¢) —_—
Merring 2017 1 10 15.4% -£.00{-698 -102) ————
Huck 2015% 7 8 105% +300(-7.29,129) ——t
Marchesi 2015 7 10 205% «2.23 (418, D 286) ——
Coen 2015%¢ 6 6 16.5% 080 (<354, 194) —
Skah 2011% 14 3 110% 129(-284,542) Pl SR
Stegen 2051% 8 7 0% 1.70(-6.50,990) —_—
Total 149 1 100%  -2.74 (452, 0.96) <
Meterogenety. Tau® =308, Chif= 1408 df = 7(P=00%) F=50% + + 4
Test for overall effect 2=3502 (P =0003) -20 10 c 10 0
Favors eercise Favors control
CHnge I hofty s Sample 520 Difference inchange Oifference inchange
o) in lean body mass (kg) in lean body mass (kg)
Stugy Exercise Controll  Weght Mean (95% C1) Mean (85% C1)
Campanha-versiani 2017 18 i 12.8% 240(066,414) o s
Hassannejsd 20170 18 3 6.2% 200(-128,529) g
Hassannejad 201 7a% 18 19 64% 080(-242, 402) —y—
Merring 20173 11 10 14.3% -1.60{-3.10, 0.10) —
Metches: 20153 ? 10 FAa% 170(-0.68,4.08) X
Coen 2015 66 62 150% 020(-1.59,119) -
Huck 2015% 7 8 94% 0.30(-2.68.2.08) e
Stegen 2011% 8 7 8% 220(-.72,6.13) -4
Castello 20313 1 10 101% 200(-023,423) -~
Shah 2011% 14 3 116% VA0 (-1.84, 204) -t
Total 178 12 100% 0.68 [-0.30, 1.55) P
Meterogensity: Tou' =118, Chi'=1792 df = 9(P=0.04) ' =50% s " 4
Test for cverall effect 2= 136(P=0.17) 20 .10 0 10 20

Favors control

Favors exercise

X .'\s ‘ J(_ ’
2 [FSOY
apoli

2023
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Effectiveness of exercise training after bariatric surgery ___/NA;'OU\
—a systematic literature review and meta-analysis 2023
Change in VO,max
& 2 sample size Standardized difference Standardized difference

inchange inVO;max inchange inVO.max
Study lExercise Controll Weight Mean (95% Cl) Mean (95%Cl)
Onofre 2017%¢ 6 6 10.6% 1.82 (0.38, 3.26)
Coen 2015%F 50 51 27.5% 0.44(0.05, 0.84) -
Marchesi 201534 7 10 12.3% 2.16 (0.89, 3.43) S —
Huck 2015%2 7 8 15.6% 0.47 (-0.56, 1.50) —
shah2011% 20 8 18.1% 1.13(0.25,2.01) —_—
Stegen 20113 8 7 15.9% 0.02 (-0.99, 1.04)
Total 98 90 100% 0.86 (0.29, 1.34) -
Heterogeneity: Tau? =0.27, Chi¥=11.71,df =5(P =0.04) 1T=57% . L L ==
Test for overall effect: Z= 2.95 (P =0.003) -4 -2 0 2 <

Favors control Favors exercise

Change in functional walking

Sample size Standardized difference in Standardized difference in

[—\ change inwalkingdistance change inwalkingdistance
Study Exercise Controll Weight Mean (95% Cl) Mean (95% C!)
Coleman 2017 21 23 15.6% 4.79(3.58,5.99) _
Herring 20173¢ 11 10 16.0% 2.07 (0.96,3.17) -
Hassannejad 2017b** 16 15 17.5% 0.61(-0.11,1.34) -
Hassannejad 2017a%% 18 15 17.6% 0.44 (-0.26,1.13) +i—
Castello2011%# 11 10 16.9% 0.72 (-0.17,1.62) - —
Stegen 2011% 8 7 16.3%  0.40(-0.62,1.43) —ti—
Total 85 80 100% 1.45 (0.32, 2.58) <
Heterogeneity: Tau? = 1.75, Chi?=46.64, df = 5(P < 0.001) 1 =89% ; + Bellicha A et al. Obes Rev 2018;19:1544
Test for overall effect: Z= 2.52 (P =0.01) -5 0 5

Favors control Favors exercise
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Post-bariatric surgery follow-up

Table 2. List of graded clinical practical recommendations for post-bariatric nutritional management

Recommendations

Grade of
recommendation*

Bariatric patients should receive periodic counselling by a registered
dietician about long-term dietary modifications. The focus of dietary
counselling should be the adaptation of patients eating behaviour to the
surgical procedure and the general qualitative aspects of a healthy

nutrient-dense diet.

A

Regular physical activity should be encouraged after bariatric surgery,
starting since after the recovery from surgery. Patients should be
advised to incorporate moderate aerobic physical activity to include a
minimum of 150 min/week and goal of 300 min/week, including

strength training 2-3 times per week.

Nutritional counselling should address the problem of protein intake,
particularly in the first months after surgery. A minimal protein intake
of 60 g/day and up to 1.5 g/kg ideal body weight per day should be
targeted. The use of liquid protein supplements (30 g/day) can facilitate
adequate protein intake in the first period after surgery.

Nutritional manipulation should be the first line treatment for the
conftrol of dumping syndrome. Medical therapy with octreotide should
be considered in patients who fail to be controlled with dietary

modifications.
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Take Home Messages —NAPOLI

» Sarcopenia is defined as low Fatty Free Mass (FFM) and function

» Sarcopenia is a geriatric syndrome with multifactorial aetiology (comprehensive of nutritional deficiences and
physical inactivity) whose prevalence increases with age

» Sarcopenic obesity is a clinical and functional condition consisting in:
a) obesity, characterized by Excess Fat Mass (EFM)
b) low Fatty Free Mass (FFM) and function
» Patients candidate to MBS can report malnutrition in micronutrients (mainly iron and Vitamine D)

» MBS could be related to macronutrients (mainly protein) and micronutrient deficiences

» Protein intake, micronutrients supplementation and exercise training have a main role in the management of
sarcopenia in bariatric patients
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