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HPT in OBESITY @4 A

In morbid obese patients, TSH is moderately increased

The slightly elevated TSH encountered in obese patients is reversible with
weight loss and due to the increased adiposity

Morbid obesity is characterized by a slight pituitary resistance to thyroid
hormones that is reversible with BS-induced weight loss
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HPT in OBESITY after BS

Before surgery After surgery Std. Mean Difference Std. Mean Difference
Study or Mean SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Abu-Ghanem 2015 245 017 38 182 018 38 34% 3.56(2.83,4.30] I
Alagna (1) 2003 165 0693 12 1.4 0294 12 33% 0.27[053,1.08 T
Alagna (2) 2003 15 0901 26 185 050 26 37% -019[0.74,0.35) B
Bawahab 2017 3369 062 50 233 04 50 38% 1.86[1.39,2.33) —
Buscemi 1997 114 032 10 1.28 074 10 32% -0.24 112,069 R
Butte 2015 305 1.38 1 185 094 " 31% 1.15[0.24,2.07) —
Camastra 2009 194 022 7 149 018 7 23% 210[0.70,3.49)
Dall'Asta 2010 19 007 258 183 012 220 41% -0.31[-0.48,-013) -
Dittmar 2003 138 076 26 1.27 052 26 37% 0.170.38,0.71] T
Fallahi (1) 2017 221 0 13 38 183 13 32% -1.07 [1.90,-0.23 -
Fallahi (2) 2017 265 086 4 312 133 4 23% -036F1.77,1.04 - 1
Fierabracci 2016 156 147 93 084 1.03 93 40% 0.56[0.27, 0.86] -
Gkotsina (1) 2013 256 114 10 237 117 10 32% 0160.72,1.04 i
Gkotsina (2) 2013 188 094 7202 095 70029% -0.14F1.19,0091] I
Gkotsina (3) 2013 257 1.0 15 307 1.26 15 3.4% -0.43[1.15,030] I
Gniuli 2010 296 411 45 459 805 45 39% -0.23-064,018) -
Hasani 2015 247 1 21225 103 21 36% 0.21040,081] T
Janssen 2015 582 205 61 278 1.3 61 39% 1.76[1.34,219) -
Lips 2013 X I Y] | 2 N IR 0.97 [0.44,1.49] -
MacCuish 2012 2 014 56 202 022 55 39% -0.1110.48,027) -T
Michalaki 2014 202 097 35 24 106 35 38% -0.37 084,010 ™
Moulin (1) 2005 228 088 54 174 097 54 39% 0.58[0.19, 0.96] -
Moulin (2) 2005 527 122 18 268 089 18 32% 237[1.50,325) —
Nannipieri (1) 2008 14 0562 14 11 074 14 34% 046 (0.30,1.21] T
Nannipieri (2) 2009 2 067 13 08 074 13  31% 151 [062,2.40) —
Sundaram 2013 264 183 74 2 143 74 40% 0.39[0.06,0.71] _'_
Vettor 2003 1.76 022 10 2 o 10 230% -1.07 [-2.02,-012) —
Xing 2017 313 13 10 1.62 0.4 10 29% 1.50[0.48,252] I
Zendel 2017 39 28 93 326 93 40% 0.33[0.04,0.62) ~
Total (95% Cl) 114 1076 100.0% 0.52[0.20, 0.83] L
Heterogeneity, Tau?= 0 62; Chi¥= 310 49, df= 28 (P < 0.00001); IF= 1% 4 2 2 i‘
Test for overall efiect: Z= 3.19 (P = 0.001) Increase invalue Decrease invalue

Before surgery
SD_Total Mean

Study or Subarouy Mean

Bawahah 2017 15.34

Buscemi 1897 8.84

Butte 2015 777

Gkotsina (1) 2013 7.7

ﬂ4 Gkotsina (2) 2013 938

Gkotsina (3) 2013 9.19

Hasani 2015 81

Michalaki 2014 893

l Xing 2017 a7
Total (95% Cl)

166
133
165
083
115
1.36
145
157
1.3

50
10
11
10

7
15
21
35
10

169

13

After surgery Std. Mean Difference Std. Mean Difference

SD_Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
1508 065 50 30.1% 0.20 [-0.19, 0.60] T

3.04 081 10 56% 0.70 [-0.21,1.60] ]

732 123 1" 6.6% 0.30[-0.54,1.14] S

832 1.24 10 58% -0.55 [-1.45, 0.34) = =

8.65 1.43 7 40% 0.53[-0.55,1.60] S

2.87 1 15 9.0% 0.26 [-0.46,0.98] ]

9.04 133 21 120% -0.66 [-1.29,-0.04] = &

838 151 35 208% 0.35(-0.12,083) T

988 16 10 6.0% -0.12-1.00,0.75) R T

169 100.0% 0.12[-0.10, 0.34]

Heterogeneity: Chi*=12.08, df=8 (P =0.15); F= 34%
Testfor overall effect: Z=1.09 (P =0.28)
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t . } t
-2 -1 1 2
Increase invalue Decrease in value

Before surgery

Study or Subgroup _Mean
Buscemi 1997 1.37
Butte 2015 115
Gkotsina (1) 2013 1.29
Gkotsina (2) 2013 1.44
Gkotsina (3) 2013 1.4
Hasani 2015 1.62
Lips 2013 18
Michalaki 2014 1.36
Moulin (1) 2005 133
Moulin (2) 2005 1294
Xing 2017 1.7
Total (95% CI)

After surgery

Heterogeneity: Chi*=12.00, df=10 (P =0.29), F=17%
Test for overall effect: Z= 1022 (P =< 0.00001)

Study or Subgrou|
Abu-Ghanem 2015
Alagna (1) 2003
Alagna (2) 2003
Buscemi 1997
Butte 2015
Camastra 2009
Dall'Asta 2010
Fallahi (1) 2017
Fallahi {2) 2017
Fierabracci 2016
Gniuli 2010
Janssen 2015
Lips 2013
MacCuish 2012
Moulin (1) 2005
Moulin (2) 2005
Mannipieri (1) 2009
Nannipieri (2) 2008
Vettor 2003

Xing 2017
Yashkov 2000
Zendel 2017

Total (95% CI)
Heterogeneity: Tau? = 2.33; Chi* = 737 25, df= 21 (P = 0.00001); F= 97%
Test for overall effect Z=0.34 (P=0.74)

Std. Mean Difference

IV, Fixed, 95% Cl

Std. Mean Difference
IV, Fixed, 95% CI

SD_Total Weight

SD_Total Mean _SD Total Weight
021 10 127 014 10 51%
307 11 777 179 11 44%
016 10 105 o1 10 37%
028 7 118 021 T 32%
012 15 115 012 15 6.0%
063 21 121 041 21 1086%
03 k1l 16 02 31 139%
028 35 116 02 35 17.0%
245 54 1121 185 54 253%
221 18 1043 167 18  78%
02 10 14 02 10 40%
222 222 100.0%
Before surgery After surgery
Mean SD_Total Mean
13.27 045 38 1296 042 38
128 261 12121 354 12
14 278 26 128 325 26
13 024 10 1.39 0.24 10
1.31 018 11 126 025 11
1.7 09 7 104 03 7
117 001 258 123 002 220
127 031 13 118 037 13
131 0.28 4 12 036 4
12 25 93 121 28 93
12.32 259 45 1185 204 45
145 2 61 14 2 61
153 28 31 146 23 AN
1346 028 55 1514 0485 55
1.04 017 44 104 016 54
1.04 013 18 1.09 014 18
109 296 14 145 511 14
103 289 13 126 333 13
13.35 0.58 10 1099 055 10
135 1 10 128 198 10
156 34 33 168 47 20
137 31 93 149 49 43
909 858

054 [0.36,1.43)
1.43[047,2.38)
167[062,2.72)
0.98[0.15,2.12)
203[112,2.93)
0.57 [-0.05,1.19)
1.16[062,1.70)
0.81[032,1.30]
0.99[059,1.39]
1.24[052,1.96)
1.44[0.43, 2.44)

1.05[0.85, 1.25]
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Increase invalue Decrease invalue

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

47% 0.70(0.24,1.17)
45% 0.220.59,1.02)
47% 0.39 [-0.16, 0.94]
45% -0.36 [-1.24, 0.53]
45% 0.22 [-0.62, 1.06)
41% 1.81[0.50,3.13]
48%  -388[4.19,-358)
45% 0.26 [0.52,1.03]
40% 0.30[1.10,1.70)
48% -0.04 [-0.32, 0.25)
48% 0.20 [-0.21, 0.61)
48% 0.50(0.14,0.86)
47% 0.27 [0.23,0.77)
46%  -3.82[4.46,-319)
48% 0.00[-0.38, 0.38)
16% -0.36 [-1.02, 0.30)
45%  -0.84[1.61,-0.06)
15% -0.71 [-1.51, 0.08)
17% 4.00(2.36, 5.64)
4.4% 0.44 [-0.45,1.33)
47% -0.30 [-0.86, 0.26)
48%  -0.20[0.58,-0.00]

100.0% -0.11[-0.77, 0.55]

Guan B et al, Obes Surg 2017
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Thyroid Hormone Treatment in Obese Patients with Hypothyroidism and the Effects of
Bariatric Surgery

- In hypothyroid severe obese patients following BS-induced weight loss, the total
levothyroxine dose decreased, the levothyroxine dose/kg of IBW did not change and the
levothyroxine dose/kg of actual BW increased.

- In hypothyroid severe obese patients, after BS, the weight lost was inversely correlated with
the levothyroxine dose/body surface and levothyroxine dose/kg of actual BW. The absolute
levothyroxine dose and the levothyroxine dose/kg of IBW was not related with weight loss

- The levothyroxine needs and its change after BS was similar for SG and RYGB

- Thyroid hormone replacement in patients with obesity and hypothyroidism can be more
adequately adjusted if it is based on IBW.

N

Cordido M et al, J Clin Med 2022
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Thyroid hormone treatment after
BS

v Drug dissolution and solubility may be potentially altered in restrictive procedures that
increase gastric pH in the newly stomach

v" Highly lipophilic drugs are more likely to be affected because they are often dependent upon
the availability of bile acids to enhance solubility

v' Lipophilic agents also undergo enterohepatic recirculation

v Bypass of the upper small intestine limits the mixing of such drugs with bile acids to the
common (post-anastamotic) limbs of the distal small intestine

v Jejunoileal bypass may also result in bile acid wasting

v' As microbiota can modulate both the absorption and the metabolism of drugs, they may
constitute a missing link in the assessment of pharmacokinetic changes after BS
(understudied area)

N
UPO Fallahi P et al, Front Endocrinol 2027 ) Q: Q ' @
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TSH Normalization in Bariatric Surgery Patients After the Switch
from L-Thyroxine in Tablet to an Oral Liquid Formulation
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Patient to be treated with THY ROXINE

W
Tablet T, treatment

\

TSH not on target

“THE DIFFICULT PATIENT™ J'
Patients” personal preference
Polypharmacy Check patient compliance improved
Dragnosed gastrointestinal disorders and ngestion habits
Intolerant to excipients \L
l TSH not on target

amended

Check for gastrointestinal

ALTERNATIVE T,

PREPARATIONS disorders or drug interference
LIQUID SOFTGEL \[l
Infants Impaired gastric I
Unconscious acidity EEgen
Impaired gastric
acidity

(.*. ,\ Unable to swallow
=Y Enterally fed

Pregnant 7 @ gp

Virili C et al, Endocrine 2016 bt Q ;



VD in OBESITY

. ; 1 SHB
4 Function B cell
_ " T Antimullerian
{ Insulin sensivity istephs
(PPAR-5)
Modulation Hyperandrogenism

Distubance VDR
gene polymorphisms

Calcium fluxes

Chronic Inflamation

Regulation Calbindin Type 2 Diabetes Polycystic ovarian syndrome
N Insulin
Vitamin D .
Resistance
Obesity Metabolic Syndrome
Apoptosis
Impaired hepatic
25-hydroxylation

T Renin-Angiotensin
System

T Cardiovascular Risk

Contreras-Bolivar V et al, Nutrients 2021
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VD in OBESITY after BS

Max =g= a]
Hypovitaminosis D
occurrence
FOOd & V|tamln D Mn T Bariatric Surgery Celiac Disease Inflammatory Bowel Diseases
ingestion <+ vox
..... — b)
’,"b};:nts, vegetabl;‘s:‘\ —
! fish, cod liver oil, meat,™, E E Vitamin D influence
%, fortified milk, eggs K 2 on disease’s course
.. _yolk, butter',r" e
STOMACH
INFLAMMATORY ’ s il . — - S e i
Hydrolysis of vitamin D esters by gastric enzymes RaraSicaTReLy EStsciDiesse InflammatapyiEawelDissoses
BOWEL DISEASES BARIATRIC SURGERY |
{ INFLAMMATORY BOWEL DISEASES }
dietary restrictions &
LIVER & GALLBLADDER {CELIAC DISEASE } N { BARIATRIC SURGERY }
Bile salts glucocorticoid treatment g
SMALL INTESTINE Iymphocytic infiltration” melatsomtion @ ® altered transit of nutrients
L] LJ
Vitamin D absorption through lipids-micelles and BARIATRIC SURGERY } ey W kit s
chylomicrons malabsorption malabemeption
Vitamin D transport through portal circulation HYPOVITAMINOSIS D
{ CELIAC DISEASE ]» regulation of gut microbiome R —
immunodulatory role ° . de novo lipogenesis decrease
‘maintain epithelial permeabllley. ® catabolic effects in adipocytes
LARGE INTESTINE INFLAMMATORY P —

Minor role in Vitamin D absorption regulating tight & adherens junctions

BOWEL DISEASES

{ CELIAC DISEASE } { BARIATRIC SURGERY }

{ INFLAMMATORY BOWEL DISEASES }

Giustina A et al, Rev Endocr Metab Disord 2023
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Vitamin D status and supplementation before and after Bariatric
Surgery: Recommendations based on a systematic review
and meta-analysis

PREVALENC

The statement proposed by Consensus group regarding =
key clinical question #1 was: “25(OH)D levels should
be evaluated preoperatively in all patients who undergo

bariatric surgery”. The statement proposed by Consensus group regard-
Recommendation D; Low quality evidence. ing key clinical question #3 was: “Patients undergoing

malabsorptive bariatric surgery have higher rates of

The statement proposed by Consensus group regarding 25(0OH)D <30 ng/mL than those undergoing restrictive
key clinical question #2 was: “25(OH)D levels should bariatric surgery”.

be routinely evaluated in all patients who have under- Recommendation C; Low quality evidence.

gone bariatric surgery. Without specific postoperative

supplementation, high rates of vitamin D insufficiency
are observed”.
Recommendation D; Low quality evidence.

: Giustina A et al, Rev Endocr Metab Disord 2023




Vitamin D status and supplementation before and after Bariatric
Surgery: Recommendations based on a systematic review
and meta-analysis

The statement proposed by the Consensus group The statement proposed by the group regarding clinical
regarding key clinical questions #1 and #2 was: “Post- question #3 was: “In patients undergoing malabsorptive
operative doses of vitamin D supplementation >2.000 surgery, use of intramuscular supplementation may be
[U/daily result in lower rates of vitamin D insuffi- considered an alternative to oral supplementation, as it
ciency (only as defined by 30 ng/mL threshold) com- results in higher 25(OH)D levels and lower rates of vita-
pared to doses <2,000 IU/daily, regardless of the type min D insufficiency, especially at high-dose™.

- - - SIS Recommendation D; low quality evidence.
of intervention and timepoints™.

Recommendation D: low quality evidence. Quality of evidence and publication bias for clinical
question #3: given lack of data and low number of studies,
descriptive statistics were used, and quality of evidence was
rated very low, relying mainly on expert opinion.

TREATMENT

: Giustina A et al, Rev Endocr Metab Disord 2023
UPO
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SARCOBESITY

Sarcopenia Sarcopenic obesity
(2022)
* High BMI or WC (based on ethnic cut-points)
l ' * Surrogate parameters for sarcopenia [clinical symptoms, clinical suspicion or -
Definition I ’ SCREENING questionnaires (e.g. SARC-F in older subjects)] iposity + )
Both conditions must be present to proceed with the diagnostic process. ass/function
Pathologi _ - :
factors It will be performed in two steps: Ity
1. ALTERED SKELETAL MUSCLE FUNCTIONAL PARAMETERS considering strength
. . (HGS, chair stand test) cle strength
Diagnosis If muscle functional parameters suggest the presence of SO, the diagnostic falt mass
scle mass

’ DIAGNOSIS _ - 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

W 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).

Donini LM et al, Clin Nutr 2022
Seo E et al, Rev Endocr Metab Disord 2023
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- VD in SARCOBESITY

m? Dysrequlated OSTEOSARCOPENIC
immunity/inflammation OBESITY

®

Altered adipogenesis, lipogenesis,
lipelysis; inflammation

Insulin
resistance

VITAMIN D &§®
DEFICIENCY

Altered bone-skeletal
muscle crosstalk
AN
) A bl

g “g 1 PTH, | calcium
%L r ~a pathogenesis and treatment of the condition. We found that, although evidence from large observa-

tional studies and pre-clinical experiments strongly supports a role of vitamin D deficiency in the
pathogenesis of osteosarcopenic obesity, the common belief that vitamin D improves musculoskeletal
health lacks solid clinical evidence, as trials specifically aimed at assessing the effects of vitamin D
supplementation in patients with osteosarcopenic obesity are not available, and trials that investi-
gated the role of vitamin D on muscle and bone health in other patient populations either showed no
or even detrimental effects. We conclude that large observational and interventional studies including
individuals with osteosarcopenic obesity representative of different sex, age and race are nee‘ded to

better define the role of vitamin D in the pathogenesis and treatment of this condition.

. . doss @ §
_ D Filippo L et al, Nutrients 2022 L
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Opposing effects of 25-hydroxy- and 1o,25-dihydroxy-vitamin
Dj; on pro-cachectic cytokine-and cancer conditioned medium-
induced atrophy in C2C12 myotubes

Pro-atrophic Effect of Vitamin D Binding
Protein in Skeletal Muscle and Iis

2 2
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Nicoletta Filigheddu'? Involvement in Cancer-Induced Muscle
Wasting
Filigheddu N, Raiteri, Reano S, Scircoli A,
Research Paper Antonioli A, Prodam F

Cholecalciferol (vitamin D3) has a direct protective activity against
interleukin 6-induced atrophy in C2C12 myotubes
Maraiza Alves Teixeira®?, Marilisa De Feudis?, Simone Reano?!, Tommaso Raiteri!, Andrea

Scircolil, lvan Zaggia?, Sara Ruga?, Laura Salvadori'?, Flavia Prodam?, Paolo Marzullo'#, Claudio
Molinari!, Davide Cora®®, Nicoletta Filigheddu'?

JUNE 1-4, 2024 BOSTON, MA

. . =
antioxidants m\l’y END£2024

Article

The atrophic effect of 1,25(OH):2 vitamin Ds (calcitriol) on
C2C12 myotubes depends on oxidative stress

Tommaso Raiteri !, Ivan Zaggia !, Simone Reano ', Andrea Scircoli !, Laura Salvadori , Flavia Prodam 2, Nicoletta @

Filigheddu ™* ) "Q 2§
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SARCOBESITY in BS

L

There is currently no consensus or definition regarding
the research and clinical use of sarcopenia in patients
undergoing BS

v' The current consensus on the diagnosis of sarcopenia in
the general population recommends sequential
assessment of muscle strength and mass

v It seems thar that in patients undergoing BS, the ) D
assessment of muscle mass should take precedence -t Y st N
over the evaluation of muscle strength. %'\ | E_”Baﬁatricsurgerv /s//pﬁ\

v’ detailed evaluation of muscle quality should be ’ @8 vuscc N3 f' .
conducted. <o s

v' Tracking changes muscle mass, quality, and function
before and after bariatric surgery offers valuable R i o
clinical insights for identifying patients who would v ey
benefit from enhanced lifestyle guidance or more
intensive treatment.
v' Further  evaluation of potential postsurgical
complications will enable the assessment of the
effectiveness and validity of surgical interventions. &@,

"UNIVERSITA DEL PEMONTE ORENTALE

Seo E et al, Rev Endocr Metab Disord 2023 bt m,



SARCOBESITY in BS

Prot: 60-90 g/die

Managemen‘tbefore or 1 _2-1 _5 Kg/IBW
and after weight loss Supp|ement3
Before bariatric After bariatric
surgery sugery

Bischodd SC et al, Clin Nutr 2023
U P @ s
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