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R Pasquali and others ESE Guidelines on Endocrine 182:1 | G1-G32

Clinil:al Practice work-up in cbesity

Guideline

European Society of Endocrinology Clinical
Practice Guideline: Endocrine work-up in
obesity

R Pasquali’, F Casanueva?, M Haluzilk?, L van Hulsteijn*, S Ledoux®, M P Monteiro®’, ] Salvador®?, F santini'?,
H Toplak™ and O M Dekkers!213.14

"University Alma Mater Studiorurn, Bologna, Italy, *Department of Medicine, Santiago de Compaostela University, Complejo Hospitalaric
Universitario de Santiago (CHUS), CIBER de Fisiopatologia Obesidad y Nutricion (CIBERobn), Instituto 5alud Carlos Ill, Santiago de
Compostela, Spain, 3Diabetes Centre and Centre for Experimental Medicine, Institute for Clinical and Experimental Medicine and
Institute of Endocrinology, Prague, Czech Republic, *Department of Clinical Endocrinology and Metabelism, University Medical Centre
Groningen, Groningen, the Metherlands, *Department of Physiclogy, Obesity Center, Louis Mourier Hospital (APHP), Colombes and
Paris Diderot University, Paris, France, *Endocrine, Cardiovascular & Metabolic Research, Unit for Multidisciplinary Researchin
Biomedicine (UMIB), Instituto de Ciéncias Biomédicas Abel Salazar (ICBAS), University of Oporto, Porto, Portugal, ‘University College of
London, London, UK, SDepartment of Endocrinolegy and Nutrition, University Clinic of Navarra, Pamplona, Spain, *CIBEROBN, Instituto
Carlos Ill, Madrid, Spain, "Obesity and Lipodystrophy Center, University Hospital of Pisa, Pisa, ltaly, "' Division of
Endocrinology and Diabetology, Department of Medicine, Medical University of Graz, Graz, Austria, “Department of
Clinical Epidemiclogy, Leiden University Medical Centre, Leiden, the Netherlands, “Department of Clinical European journal of
Endocrinology and Metabolism, Leiden University Medical Centre, Leiden, the Metherlands, and "#Department of Endncn'nof&y
Clinical Epidemiology, Aarhus University Hospital, Aarhus, Denmark (2020) 182, G1-G32
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Body Mass Index (BMI)

Weight in Pounds {lbs} and Kilograms {kg)
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Nearly 1 In 6 European Adults Is Considered Obese
% share of obesity among adults in EU Member States in 2014"

Malta " [l I 26.0%
Latvia e N 21.3%
Hungary emm - 21.2%
Estonia T | 20.4%
United Kingdom £} i 20.1%
Czech Republic e T 19.3%
Slovenia smm
Croatia mm I 18.7%
Finland == I 18.3%
Lithuania mm N | 7 . 396
Greece = NN 17.3%
Poland pes I 17.2%
Germany T T 16.9%
Spain E= I 16.7%
Portugal [Ell e 16.6%
Slovakia wmm I 16.3%
EU [ D 15.9%
Luxembourg s TN 15.6%
France 1 I e 15.3%
Denmark pam I 14.9%
Bulgaria mem I 14.8%
Austria mmm NN 14.7% [ \
Cyprus | = | I /5% @
Sweden e I 14.0% '/

Belgium 1 I 14.0% / /
Netherlallrt:il;% e S 10.7% o //% é
Romania [I Il I .4% . i

* Adult = members of the population aged 18 and over

** Data for Ireland unavailable =
oee statista %

@statistaCharts Source: Eurostat
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Al-caise moetality versus BMI for each sex in the range 15 16 50
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MpooAnyn tpoen¢  KaravaAwon eVEPYEIAG

AsTImivy . +
IkpeAivn + ;
OurreoTarivn ’ +
PYY(3-36) . -
IvoouAiv . +
OUPEOEIBIKEC OPPOVEC . v
KopTikooTepovn + -
DUAETIKG OTEPOEIDI . +
XOAOKUGTOKIVIVI . +
AugnTIKi} OpPovN + :
IGF-1 (insulin like growth + .

factor 1)
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Hedonic inputs

Meal timing
Meal size
Energy expenditure

Reproductive
competence

Visfatin

Adiponectin
3 ﬁ“‘?ﬂ’&z—a-ﬂemstm | Vagal
ol Nutrient  afferents
hf’ receptors
;—'—“" ‘ >Leptin ____—Stretch

Adipose tfssue

N 5 eceptors

Insulin

pves 74 P‘Q;?B-ASG Chemosensors
_GLP-1
\ Incretm —f’

Pancreas action «——GIP

PP
Amylin
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Unmeodifiable

-

Intrauterine factor
= Maternal obesity
= Gestational weight gain
= Gestational diabetes
= Intrauterine environment
= Epigenetics

!

Environment
interaction

Genetics
= Monogenic
= Polygenic

Ethnir.:it'.r —
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ALy ELPLon EVEPYELUS TOV CONUTOS

Aldpkeia kol Evraon
owparnkng SpacTnpidéTnTag

Mahaka popia mAnv AitTroug
Baoikog HMkia

HETOROANOUGE | i
(70%) Pappaka : :
QupeoeIBIKEC OPUOVEG
Metafohopog Tpwreivy
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Unmeodifiable

Intrauterine factor
= Maternal obesity
= Gestational weight gain
= Gestational diabetes
= Intrauterine environment
= Epigenetics

!

Environment
interaction

Genetics
= Monogenic
= Polygenic

Modifiable
Socioeconomic status
= Family income
= Urban/rural > Lifestyle
= Gross national income changes

Ethnicity

v

Physical activity
= Sedentary activity
= Less exercise
= Academic engagement
= Screen time

__

= Breastfeeding

= Energy-dense food

= Sweetened beverages

= Fast food

= Pre-prepared convenience food
= Breakfast consumption

= Availability of junk food

= Skipping meals

= Food marketing to children

= Yitamin D deficiency

Sleep
= Duration
= Obstructive sleep apnea
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Food Onset of the
security l obesity epidermic
1 Agrarian Industrial
% revolution | revolution
—— Meso| N |
Palealithic ithic | _lithic '
H. H H. H
habilis Erectus sapiens sopiens sapiens
Pleistocene: hunter-gatherers Holocene: farmers-pastorals
@ ® ® L & -@ L ®
2 1 100 10 1 250 100 0
Million years Thousand years Hundred years
s A\ BP BP
MMpwteiveg N¢ I'Ipwt’e WEG UTLEPLVGOUAVOLULLL
d Y8ardvepakec ™ YoatavOpakeg

low insulin sensitivity

Hochberg, 2018
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EvOOKpLIKQ altia moyuoapKLog

EJE 2020
EvéokplvomaBela Enimtwon KAwikn umtoyia ‘EAeyxo¢
otnv Naxvoapkia
Androgen deficiency (men) Common Severe obesity LH F5SH testosterone
Symptoms and signs of
hypogonadism
Androgen excess (women) Common Central obesity LH F5H oestradiol testosterone
Irregular menses
Hirsutism
Acanthosis nigricans
Drug-induced endocrine dysfunction Common Psychiatric disorders 1 mg ODST to exclude Cushing
(e.g. lithium, anti-depressants, Glucocorticoid therapy syndrome (except in
antipsychotics, glucocorticoids...) glucocorticoid use)
Ovarian failure (premature or Premature Secondary amenorrhea Vasomotor FSH, LH, cestradiol
menopause) uncommon symptoms
Physiological Vaginal mucosa atrophy
(Menopause)

Common
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GH deficiency

Hypopituitarism

Hypothalamic cbesity associated with

Genetic Syndromes

Rare

Rare

Extremely rare

Hypothalamic or pituitary disease,
pituitary or hypothalamic
surgery or radiation therapy

Suspicion of hypothalamic obesity

surgery or radiotherapy in
pituitary region

Hypogonadism (hypogonadism or
hypergonadotropic) or variable
gonadal function. dysmorphic
syndrome, mental and grow
retardation

Serum IGF-I, GH-stimulating
tests

FT4 TSH LH F5H (testosterone or
estradiol)

GH IGF-1 PRL

ACTH stimulation test

GH stimulation test

Leptin (leptin resistance) (7);
genetic testing

Hypothalamic obesity acquired Rare Severe hyperphagia Brain CT or MRI
(hypothalamic lesions or, tumaors) Possible multiple endocrine
(Severe) hypothyroidism Rare Mixedematous features FT4 TSH
Concurrent autoimmune diseases
Insulinoma Very rare Hypoglycaemic symptoms Blood glucose, insulin, C-peptide

Leptin deficiency

Leptin receptor deficiency or inactive

leptin (8)
MCAR mutation
Primary empty sella

Abnormal processing of
Propiomelanocortin (POMC) gene
mutations

Prohormone convertase 1/3
deficiency (PC-1/3) (PCSK1 gene
mutation)

Pseudohypoparathyroidism Type 1a
(Albright hereditary
osteodystrophy)

Extremely rare
Extremely rare

rare

Rare (increase
intracranial
pressure)

Extremely rare

Extremely rare

Rare

Severe childhood obesity
Severe childhood obesity

Severe childhood obesity
femnale, HTA, SAOS headache,
menstrual disturbances

Severe childhood obesity
Red hair

Multiendocrine disorders,
including diabetes insipidus,
growth hormone deficiency,
primary hypogonadism, adrenal
insufficiency and
hypothyroidism (10)

Short stature, short fourth
metacarpal bones, obesity, s.c.
calcifications, developmental
delay

72-h supervised fast
Leptin |
Leptin 1

Leptin normal or 1

Prolactin, FSH LH, testosterone/
oestradiol, cortisol, 1GF-1

MRI of pituitary

ACTH | (9

PTH 1 calcium | phosphate t
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OPOVLKEC SLATAPOXEC OTNV TTAXUCOPKLOL

EJE 2020
Opuovn JUYKEVTPWON MnXoVIoUOC
TSH Mort t leptin and insulin
t peripheral T4 disposal
FT4 N or slightly | 1 disposal
Cortisol (blood and urine, salivary) Mort t CRH, 1 adipose 11-HSD, | CBG

ACTH
Growth hormone
[(5F-1

Prolactin
Testosterone (male)
Testosterone (female)
LH/F5H

25-0H vitamin D

FTH

Insulin
Renin
Aldosterone
GLP-1

Leptin
Ghrelin

Altered suppression tests
Mort
Mor |
Mor |

?
]
1
| in men

T LH in women
]

e mmp e mmp e

Hyperactivity of the HPA axis

I CRH

| GHRH, 1GH-BP, tinsulin, |ghrelin, fsomatostatin
t GH sensitivity

Increased intrahepatic triglyceride content
Discordant data

| SHBG 1 aromatase |GnRH

Insulin resistance (PCOS) | SHEG

| oestrogens/androgens

Insulin resistance

Trapping in adipose tissue, | sun exposure
| 250H vitamin D binding protein

| liver synthesis

Secondary due to vitamin D deficiency
Insulin resistance

t Sympathetic tone

t Adipokines, renin- angiotensin, leptin

1 FFA, microbiota

Increased adipose mass, Leptin resistance
Lack of ghrelin decrease after meals
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EldLKEC KaTNYOPLEC

Bupeoeldng ™ enimtwon JTSH, fT4
urtoBupeoelSLopoU

YOVAOEC J teotooTEPOVN
EUUNVOTIALON

enwvedpidla MACTH kot koptlloAn I koptllOAn
J DHEAs

GH J GH kat IGF-1 J GH kat TMGF-1

Vit D N
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IZTOPIKO AZOENOYZ XTO IATPEIO MAXYZAPKIAZ
ONOMATENQNYMO: -APIOMOZ GAKEAQY:
ETOX FTENNHZHX: -THA:
EPrAZIA / QPAPIO:
YYOz: BAPOZ: BMI: WAIST:

ATOMIKO IETOPIKO BAPOYE (a6 maidiki nAikia péxp! oripepa)/
AIAKYMANZEIE BAPOYZ/

AIATPO®IKEX MAPEMBAZEIZ XTO MAPEAGON:

KAHPONOMIKO IZTOPIKO BAPOYZ:

ATOMIKO IXTOPIKO-ZYN-NOXHPOTHTEZ/GAPMAKEYTIKH ArQrH:

ANKOOA: - KAMNNIZMA: -AMEPTIEZ:

DYZIKH APAZTHPIOTHTA (idog, auyvoTnTa kai éviaan):

IAIOZYTKPAZIA-ZYNAIZOHMATIKH KATAXTAZH:

SYNAIZOHMATIKH SYNAEZH ME TO GATHTO (Bouhia, avopegia, To1umoAdynua):

EIAIKEZ AIATPOGIKES TYNHOEIES (7  xopTogayia):

AIATPOOIKEZ LYNHOEIEZ (guyvotnTa yeupdTtwy, Toootnteg, junk food):

OIKOrENEIAKO IZTOPIKO:

I'YNAIKOAOTIKO IZTOPIKO:

- KAINIKH EZETAZH:
o0 KevipikA A Mepigepikr katavopr AiTroug,
o Mapouaia peAavifouoag akavBwang,
o0 Zriyuara utrepkopTioAaiyiag

0 Ztiydata utroyovadiopou

0 Zriyyara utrepavopoyovaipiag

0 Ziypara umroBupeoeIdiopoU

EPTAXTHPIAKOZ/AMEIKONIZTIKOZ EAEMXOZ (emimpdaBeta Tou TTivaKa 0TV TTPOEYXEIPNTIKN EKTiUNGN):

- antiTg, antiTPO,
- Uls Bupeogidoug

- E2,FSH, LH, TESTO, SHBG, DHEAS, A4, 170HPrg,
- Frayeq,

- CaU24h

- U/S avw kolhiag

- UIS eowyevvnTikivopyavwy
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OAHI'IEX KATEYOYNXHX ITPOX TMHMA AIATPO®HX

AIIENANTI KTIPIO ITATEPA

XTHN EIXOAO XTA EIIEII'ONTA (d¢v punaivete péca) KANETE AEZEIA KATQ
>TH PAMIIA

I[THI'AINE TEPMA KATQ XTO TMHMA AIATPOOHX
XTA XKAAAKIA APIZTEPA TTANQ ZHTATE TO I'PA®EIO ATAITOAOI'QN
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