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Vance L. Albaugh, Yanlin He, Heike Miinzberg, Christopher D. Morrison, Sangho Yu, Hans-Rudolf Berthoud, Regulation of body weight: Lessons learned from
bariatric surgery, Molecular Metabolism, Volume 68, 2023.
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NATIONAL CANCER INSTITUTE
Cancers Associated with Overweight & Obesity

Meningioma
(cancer in the tissue .
covering brain & Therld
spinal cord)
Ad . Breast
enocarcinoma (postmenopausal
of the esophagus women)
Multiple myeloma Liver
(cancer of blood cells)
Gallbladder
Kidney
Upper stomach
Endometrium Pancreas

(cancer in the tissue
lining the uterus)

Colon & rectum
Ovary

cancer.gov/obesity-fact-sheet
Adapted from Centers for Disease Control & Prevention

Tegund krabbameins

Legbolskrabbamein

Vélindakrabbamein

Magakrabbamein
Lifrarkrabbamein
Nyrnakrabbamein

Meningioma

Briskrabbamein
Ristil- og endaparmskrabbamein

Gallblodrukrabbamein

Brjostakrabbamein
Eftir tidahvorf

Fyrir tidahvorf

Eggjastokkakrabbamein

Skjaldkirtilkrabbamein

Samanborid vid einstaklinga sem ekki eru i
yfirpyngd margfaldast tidni pessarar tegundar
krabbameins um

7 faldar likur pegar BMI>35 (alvarleg ofpyngd)
2—4 faldar likur pegar BMI>25 (yfirbyngd) eda BMI>30

(ofpyngd)
4.8 faldar likur pegar BMI>35

2.4-2.7 faldar likur pegar BMI>30
|5 faldar likur pegar BMI>25

2 faldar likur pegar BMI>30
2 faldar likur pegar BMI>25
2 faldar likur pegar BMI>25

1.5 faldar likur pegar BMI>30
1.2 faldar likur pegar BMI>25

1.5 faldar likur pegar BMI>25
|.3 faldar likur pegar BMI>30

1.6 faldar likur pegar BMI>30
1.2 faldar likur pegar BMI>25

1.2-1.4 faldar likur pegar BMI>25

1.2 fold heetta fyrir hverjar 5 haekkandi einingar BMI

I.1 fold hzetta fyrir hverjar 5 hakkandi einingar BMI

.3 faldar likur pegar BMI>30
1.26 faldar likur pegar BMI>25



Difference in breast cancer incidence per 1,000 women aged 50-59. VCK Goldnting Menopauee:
Approximate number of women developing breast cancer over the next five years. i e s

23 cases of breast cancer diagnosed in the UK general population
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An additional four cases in women on combined hormone replacement therapy (HRT)
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An additional four cases in women on combined hormonal contraceptives (the pill)
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Difference in breast cancer incidence per 1,000 women aged 50-59. NCE Gl Menopuse:
Approximate number of women developing breast cancer over the next five years. Y November 2015

23 cases of breast cancer diagnosed in the UK general population
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An additional four cases in women on combined hormone replacement therapy (HRT)
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An additional four cases in women on combined hormonal contraceptives (the pill)
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HVAD ER SLAMT VID OFPYNGD?

RITSTJORNARGREIN

Skorpulifur 1 storsokn

Skorpulifur er lokastig margvislegra lifrarsjik- timabilinu 1984-2000 var nygengi 0,77 4 100.000
doéma en algengustu orsakir eru 6héfleg afengis- ibtia & ari en jokst 1 6,1 arin 2016-2020. Pad er att-
neysla, fitulifrarkvilli og veirulifrarbélga, einkum fold aukning! Feerri en fimm sjiklingar greindust
lifrarbolga C. Skorpulifur er alvarlegur sjikdémur  drlega 4 timabilinu 1984-1993 og sum arin enginn!

og danartioni er ha. Pad rimar vel vid reynslu undirritads a namsar-
Sem namsleaeknir eftir Gtskrift tir laeknadeild unum. Fimm dra lifun peirra sem greindust med

arid 1985 sa ég einn sjikling med skorpulif- skorpulifur var einungis um 50%. Hofundar skyra

ur. Namslaeknar 4 [slandi upplifa ni allt annan petta med mikilli aukningu afengisneyslu undan-

veruleika: alltaf eru nokkrir skorpulifrarsjiklingar  farna aratugi. Peir benda jafnframt a samhengi

4 legudeildum Landspitala og umoénnun peirra aukinnar neyslu vid greidara adgengi ad afengi Siguréur ﬂlafsson

er hluti af daglegum storfum peirra. Hvad veldur undanfarin ar. leeknir,

pessum umskiptum? Rannsoknir hafa synt beint samband afengis- sérfraedingur i
Rannsdknir undanfarinna dra varpa skyru ljosi  neyslu og dénartidni af voldum skorpulifrar.? meltingar- og lifrarsjik-

4 pessa préun og orsakir hennar. Aukin dfengisneysla hefur jafnan i for med sér démum & Landspitala,
Nygengi skorpulifrar 4 Islandi var lengi vel vaxandi nygengi og danartioni af voldum pessa kliniskur dosent vid

pad leegsta & Vesturlondum. Arin 1994-2003 var kvilla. Meira adgengi leidir til meiri afengisneyslu leknadeild Haskéla

nygengi skorpulifrar einungis 3,3 tilfelli fyrir og aukid adgengi ad afengi er vafalitid ein af Islands

hverja 100.000 ibia.! Nylega var birt rannsokn a meginorsokum vaxandi nygengis skorpulifrar hér

nygengi og orsokum skorpulifrar 4 Islandi fyrir a landi.

timabilid 2010-2015.> Nygengi skorpulifrar a pessu Sé horft til lydheilsutirraeda eru einkum prir

timabili var 9,7 tilfelli fyrir hverja 100.000 ibta. paettir sem dhrifarikast er fyrir stjornvold ad hafa

Pad er prefold aukning 4 nygengi midad fyrri ahrif 4 til ad stemma stigu vid afeng-

rannsokn en var ennpa nokkru laegra en pekktist isneyslu medal pjoda: verdlagning, Hér a landi eru lydheilsusjonarmid

medal a.nAnarra Nor(‘)urlalnda]a;oéa_ Megjnmjsaklr aé’genlgxn(afenglskaupaa@ur, f;(,)ld'x og Latin vﬂ(ja. Rekinn hefur verid arddur

skorpulifrar voru afengisneysla (31%), fitulifrar- péttni solustada og afgreidslutimi) og Y SR

kvilli (22%) og lifrarbélga C (21%). markadssetning/auglysingar.’ fyrir meira frelsi i dfengissolu.
Nokkrar astadur liggja ad baki pessari haekkun Heér a landi eru lydheilsusjonar- Alpingismenn leggja fram frumvorp

4 nygengi. Milfil aukning hefur ordid 4 afengis- midin ni latin vikja. A undanférnum sem leida til greidara adgengis ad

neyslu medal Islendinga, eda fra 4,3 litrum a hvern ~ drum hefur verid rekinn mikill 4r6d- x gozvcicn o R

= : . 4 N . X afengi en jafnframt ad logd skuli meiri

ibua eld f IR0 1 7,3 Irirdmbgynum ur fyrir greidara adgengi og meira

020. b4 eru offita og sykursy'ki, sem eru éhersla é forvarnir. bad felst Epandi

helstu dhaettupeettir fitulifrarkvilla, hratt vaxandi
vandamal og hafa leitt til pess ad fitulifrarkvilli er
onnur algengasta orsok skorpulifrar hér 4 landi.

frelsi i afengissolu. Alpingismenn
soja stodugt fram frumvorp sem métsogn i pvi.
a ad pvi ad auka frambod og ad-

ngi ad afengi. Slikum frumvérpum

h aukning a skorpulifur vegna lifrarbolg fylgja gjarnan greinargerdir par sem tiltekid er

kom ekk selbicteoilol Oal folks  ad jafnframt skuli 16gd aukin ahersla a forvarnir.

1a 0Va




BODLEIDIR EFNASKIPTASTJORNUNAR

Bodleidir efnaskiptastjornunar

Longun i mat
Orkubrennsla II P




PYNGDARSTJORNUN ER FLOKNARI EN
BARA HORMON

Hid ljufa lif og pyngdarstjornun

Skynjun matar:
bragd/lykt og aferd

Sgrenson LB, et al. Int J Obes Relat Metab Disord 2003;27:1152-1166; % “



HVERNIG VIRKA ADGERBIRNAR

- Minni magi (restriction) — flekir inntoku nzringar
- Minnkud upptaka nzringar (malabsorption) — sparar
okkur hitaeiningar

- Minnkud svengd og aukin sedda

- Breytingar a bragd- og lyktarskyni

- Breytingar a matarlongun — ur haorku-f®di i lagorku-fedi
- haegt ad tengja vid betri arangur adgerdanna

- Minni ahugi a mat



HVERNIG VIRKA ADGERBPIRNAR

D num
« CCK
- GIP
* Ghrelin

Jejunum

- GIP
* GLP1
+ Apo A-IV
» Guanylin

« Uroguanylin

Stomach

» Ghrelin
» Nesfatin-1
* Leptin

Lipi ived molecul

* Endocannabinoid agonists
+ Anorexic lipid OEA

lleum
* GLP1

» Oxyntomodulin
* PYY

* Neurotensin

+ Apo A-IV

» Guanylin

« Uroguanylin

Colon
* GLP1
+ GLP2
» Oxyntomodulin
* PYY




HVERNIG VIRKA ADGERBDBIRNAR
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HVERNIG VIRKA ADGERDIRNAR
GHRELIN - SVENGDARHORMONID
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https://www.nejm.org/toc/nejm/346/21?query=article_issue_link

HVERNIG VIRKA ADGERDIRNAR
GHRELIN - SVENGDARHORMONID

Breakfast Lunch Dinner .
800+ Normal-weight contrals

700+

600+

500+
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300+

Plasma Ghrelin Level (pg/ml)

200+
Gastric-bypass group

100+

Detection ___ 80

lirmit

Time

Figure 2. Mean (*+ 5E) 24-Hour Plasma Ghrelin Profiles in Subjects Who Underwent Gastric Bypass and in Controls.

The study groups represented are 5 obese subjects who underwent a proximal Roux-en-y gastric bypass, 10 normal-weight con-
trols, and 5 obese subjects who had recently lost weight by dieting and were matched to the subjects in the gastric-bypass group
according to final body-mass index, age, and sex. Breakfast, lunch, and dinner were provided at the times indicated. To convert
ghrelin values to picomoles per liter, multiply by 0.2986,




HVERNIG VIRKA ADGERBIRNAR

Bariatric
surgery

| Ghrelindh | prvaaed
| GLp-1¥ I Leptin W
| Bileadds= || Gut Microbiota

| Perceived hunger #h |

(with weight loss)

| Perceived satiety W || Food aversions |

| Ghrelin¥ | [ PYY 3-36 #h
| GLP-1 4 || Leptin W*
| BileacidsA || Gut Microbiota

(leaner)

| Perceived hunger ¥ |

| Perceived satiety A\ |

Altered food
preferences

Homeostatic
mechanisms to defend
higher body weight™?

o

Average 80% weight
regain in 5 years®

Average weight loss of
18% at 20 years post
RYGB5*

Reset body weight
“set point" to lower
weight®

Pucci, A., Batterham, R.L. Mechanisms underlying
the weight loss effects of RYGB and SG: similar, yet
different. J Endocrinol Invest 42,117—-128 (2019).



HVERNIG VIRKA ADGERBIRNAR

+ Calorie restriction +
I"I'lI Vagal nerve signaling L
" Taste and smell changes |+
Food aversions +

Ghrelin L1 ]
Bile acid secretion L

Intestinal glucose uptake

Fat malabsorption
GLP-1 h
PYY3-36 #
GIP
Oxyntomodulin
FGF-19 L
CCK L SG
Gastrin H

Pucci, A., Batterham, R.L. Mechanisms underlying
] . the weight loss effects of RYGB and SG: similar, yet
lfl MNeurotensin different. ) Endocrinol Invest 42,117—-128 (2019).



HVERNIG VIRKA ADGERBPIRNAR
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KOSTIR OG GALLAR ADGERDA

Caloric restriction

Weight loss, decreased fat,
and insulin resistance

Decreased gluco-lipid
pancreatic toxicity

Excessive caloric intake
reduction

Food intolerance or
vomiting
(B1 malabsorption)

Alimentary limb

Accelerated transit:

+ Secretion of incretins
(GLP-1), improved
postprandial glycaemia

+ Secretion of satiety
hormones

Gastrointestinal

remodelling:

+ Intestinal hyperplasia

+ Increased number of
GLP-1-producing cells

» Increased intestinal
glucose metabolism or
consumption

Enhanced glucose sensing

Malabsorption of
undigested nutrients
(pancreatic exocrine
insufficiency)

Malabsorption of glucose
via SGLT1

inthe absence of sodium
or bile salts

Dumping syndrome

Hyperinsulinic
hypoglycaemia

)

Bypass and bile acid derivation

Bile acid derivation:

« Enhanced secretion of
incretins (GLP-1)

+ Enhanced secretion of
satiety hormones

+ FXRand TGR5
metabolism and
inflammation signalling

Bypass of gastric acid
and intrinsic factor
(B12, iron, and protein
maldigestion)

Bypass of biliopancreatic
enzymes
(maldigestion)

Bypass of proximal

intestine, major

absorption sites for:

+ (Calcium, magnesium,
vitamin B1, iron,
vitamin C, folate

Microbiome

Enhanced secretion of
gut peptides

Small intestinal bacterial
overgrowth

and related enteropathy
or hepatopathy

Vitamin K malabsorption
in colon
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Meta-Analysis > BrJ Surg. 2022 Dec 13;110(1):24-33. doi: 10.1093/bjs/znac343.

Risk of non-hormonal cancer after bariatric surgery:
meta-analysis of retrospective observational studies

Benjamin Clapp .} Ray Portela 2 Ishna Sharma 3, Hayato Nakanishi 4 Katie Marrero °,

Philip Schauer 6 Thorvardur R Halfdanarson 7, Barham Abu Dayyeh 8 Michael Kendrick 2,
Omar M Ghanem 2

Affiliations + expand
PMID: 36259310 DOI: 10.1093/bjs/znac343

Abstract

Background: Obesity is associated with an increased incidence of at least 13 types of cancer.
Although bariatric surgery has been associated with a reduced risk of hormonal cancers, data for non-
hormonal cancers are scarce. The aim of this study was to evaluate the effect of bariatric surgery on
the incidence of non-hormonal cancers.

Methods: Cochrane, Embase, PubMed, Scopus, and Web of Science were searched for articles
between 1984 and 2018, following the PRISMA system. Meta-analysis was conducted using a random-
effect model with subgroup analysis by procedure and cancer type.

Results: From 2526 studies screened, 15 were included. There were a total of 18 583 477 patients, 947
787 in the bariatric group and 17 635 690 in the control group. In comparison to the non-surgical
group, the bariatric group had a lower incidence of cancer (OR .65 (95 per cent c.i. 0.53 to 0.80); P <
0.002). In the subgroup analysis, Roux-en-Y gastric bypass and sleeve gastrectomy were associated
with decreased risk of developing cancer, while no difference was observed with adjustable gastric
banding. When evaluated by cancer type, liver (OR 0.417 (95 per cent c.i. 0.323 to 0.538)), colorectal
(OR 0.64 (95 per cent c.i. 0.49 to 0.84)), kidney and urinary tract cancer (OR 0.77 (95 per cent c.i. 0.72
to 0.83)), oesophageal (OR 0.60 (95 per cent c.i. 0.43 to 0.85)), and lung cancer (OR 0.796 (95 per cent
c.i. 0.45 to 0.80)) also presented a lower cancer incidence in the bariatric group.

Conclusion: Bariatric surgery is related to an almost 50 per cent reduction in the risk of non-
hormonal cancers.



AHRIF ADGERDA A DAUDSFOLL

Grein um langtimaahrif efnaskiptaadgerda a daudsfoll — allt ad 40 ara eftirfylgni.
69% adgerda voru hjaveitur og 14% magaermar.

Heilt yfir voru daudsfoll 16% legri i adgerdarhopnum, 14% hja konum og 21% hja korlum.
Hélst pessi fekkun yfir aratugi.

Skipt nidur eftir orsok daudsfalla voru breytingarnar eftirfarandi:

- Sykursyki - 72% farri daudsfoll
- Hjartasjukdomar - 29% ferri daudsfoll
- Krabbamein - 43% farri daudsfoll

- Lungnasjukdomar - 39% ferri daudsfoll

- Lifrarsjukdomar - 83% fleiri daudsfoll
- Slys - 92% fleiri daudsfoll (mest i hopnum 18-34 ara)
- Sjalfsvig - 140% fleiri daudsfoll (mest i hopnum 18-34 ara — badi kyn)

Adams TD, Meeks H, Fraser A, Davidson LE, Holmen J, Newman M, Ibele AR, Richards N, Hunt SC, Kim J. Long-term all-cause
and cause-specific mortality for four bariatric surgery procedures. Obesity (Silver Spring). 2023 Feb;31(2):574-585.



ABENDING FYRIR ADGERD

Kliniskar leidbeiningar a Islandi:

- Pyngdarstudull 40 eda hzrri ef fylgisjukdomar ofpyngdar eru ekki til stadar
- Pyngdarstudull 35 eda harri ef fylgisjukdomur ofpyngdar er til stadar



ADGERDARTEGUNDIR

Adjustable Sleeve
gastric banding gastrectomy

Roux-en-Y Mini (one-anastomosis) Biliopancreatic diversion
gastric bypass gastric bypass with duodenal switch

o




ADGERPARTEGUNDIR A HEIMSVISU

TOLUR FRA IFSO
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MISJAFN ARANGUR
ADGERDANNA

[A] Steeve gastrectomy
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Roux-en-Y gastric bypass
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MIKILVAGI VITAMINA OG STEINEFNA

Hadvandamal og harlos
Protein, jarn, zink, kopar,
fitusyrur, vitamin A, B9,
B2, B3 og B6

Sjonvandamal
Vitamin B12, A, E, Bl og B9
kopar og zink

Hjartabilun
Vitamin Bl og B12, jarn og
selen

Lifrarvandamal
Protein og parmaflora

Nyrnasteinar
Kalk og oxalat i pvagi

Beinvandamal
Kalk, vitamin D og K
Parathormon, selen

Bjagur

Proétein, vitamin Bl og B3,
selen, parmaflora

Skoda astand lifrar, nyrna
og hjarta

Taugavandamal
Vitamin Bl, B12, B, A, E,
B3, B5, B6 og B7,

kopar, zink, kalk

Munnheilsa og bragdskyn
Jarn, Vitamin B12, A og
zink

Blodleysi
Jarn, vitamin B12, B9, A og E,
kopar, zink, selen, protein

Sykurfall eftir maltidir
Fastandi blodsykur og
Sykurprof

Ogledi og uppkdst
Vitamin Bl og Bl2,
proétein og parmaflora

Langvarandi nidurgangur
Protein, vitamin Bl, BI2, B3
A, D, E og K, magnesium,
kalium, kalk, fosfér, jarn, zink,
selen, fitusyrur, parmaflora

Bladingar eda marblettir
Vitamin C og K




SAMANTEKT

Efnaskiptaadgerdir eins og magaermi og hjaveita breyta matarvenjum og
geta med pvi valdid langvarandi pyngdarbreytingum

Efnaskiptaadgerdir leida til fiolda samverkandi breytinga sem minnka
inntoku hitaeininga og bzta sykurstjornun likamans

Erfdir og efnaskipti einstaklingsins hafa ahrif a pyngdarbreytingar

Pekking okkar a efnaskiptum meltingar og ahrifum adgerdanna er enn ad
aukast og liklega erum vid bara rétt komin af byrjunarreitnum




BREYTT ANDLEGT HEILBRIGDI

T Alcohol intake

T Alcohol reward
TAUD or SUD

lleum
TGLP1
TCcck
TPYY
TBile acids

Associated with anxiety and/or depression
® Associated with alcohol and/or drug intake

Stimulation of
gut-derived
hormones

and/or reward

\ Vagus

J T Depression
— TAnxiety

\

Neurotransmitter
synthesis,
neurochemical
changes

! afferent

Stomach

1 Ghrelin o®

‘ Microbiota

——— TProteobacteria _
W T Bacteroidetes

| Firmicutes J
1 Bifidobacterium

Bacterial

fermentation

Additional factors

* Individual susceptibility

* Altered pharmacokinetics

* Psychological impact of surgery
= Potential addiction transfer




ALGENGI OFFITU (BMI >30

Figure 1: Obesity among adults, 2015 or nearest year
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