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Komplikationer til
adipositas hos bgrn/unge

75% med nedsat selvveerd, selvtillid eller
livskvalitet rogh, 1 pacdiatr child Health. 2020; 56(4):542-549

82% med forstyrret spisning
Fogh, J Paediatr Child Health. 2020; 56(4):542-549

50% med forhgjet blodtryk

Mollerup, J Hum Hypertens. 2017;31(10):640-646

28% med forhgjet kolesterol

Nielsen, BMC Pediatr. 2017 Apr 28;17(1):116

60% med lavt D-vitamin
Plesner, J Pediatr Endocrinol Metab. 2018;26;31(1):53-61

14% med praediabetes
Kloppenborg, Pediatr Diabetes. 2018 May;19(3):356-365

45% med sgvnapng

Andersen, Eur Arch Otorhinolaryngol. 2019 Mar;276(3):871-878

31% med fedtlever
Fonvig, PLoS One. 2015 Aug 7;10(8):e0135018
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Psykosociale
Nedsat selvvaerd,
selvtillid og livs-
kvalitet, depression

Hjernen
Uforklaret hojt tryk |
hjernen

Hormonsygdomme
Praediabetes,

type 2-diabetes,

for tidlig pubertet,
polycystisk ovarie-
syndrom (piger),
hypogonadisme
(drenge), D-vitamin-
mangel, lavt stofskifte
uden symptomer

Mave/tarm

Fedtlever, leverfibrose,

galdesten, mave-
smerter, forstoppelse

Hjerte/kar

Forhejet kolesterol,
forhejet blodtryk, stort
venstre hjertekammer,
kronisk inflammation,
endoteldysfunktion

Luftveje
Astma, sevnapne,
aktivitetsintolerans

Nyrer

Glomerulosklerose

Urinveje

Stressinkontinens

Muskuloskeletale
Brud pa arme og ben,
Blounts sygdom,
epifysiolyse, platfod,
ledproblemer

Hud

Acanthosis nigricans,
straekmaerker, hidros-
adenitis suppurativa,
infektioner | huden med
rodme og irritation

Tegning fra Det Bedste For Barnet, JC Holm, Politikens Forlag 2017
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Kendetegnet ved:

 Tilstand med gget ophobning af fedt i
leveren.

« Kan udvikle sig med inflammation,
fibrose og cirrose.

« Teet relation til adipositas
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Steatotisk leversygdom
- nomenklatur

Steatotic Liver Disease
(Hepatic steatosis identified by imaging or biopsy)

1

Does the patient meet any of
the cardiometabolic criteria?*

Yes

Are there any other causes of steatosis? Are there any other causes of steatosis?

Mary E. Rinella et al.: A multisociety Delphi consensus statement on new fatty liver disease nomenclature.

Journal of Hepatology, Volume 79, Issue 6, December 2023, Pages 1542-1556
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*Cardiometabolic criteria

Adult Criteria

At least 1 out of 5:

[] BMIz 25 kgim? [23 Asia] OR WC > 94 cm (M) 80 cm

(F) OR ethnicity adjusted

Fasting serum glucose 2 5.6 mmol/L [100 mg/dL] OR
2-hour pest-load glucose levels = 7.8 mmol/L

[2140 mg/dL] OR HbA1c 2 5.7% [39 mmol/L] OR
type 2 diabetes OR treatment for type 2 diabetes

[T] Blood pressure 2 130/85 mmHg OR specific

antihypertensive drug treatment

[] Plasma triglycerides = 1.70 mmol/L [150 mg/dL] OR

lipid lowering treatment

7] Plasma HDL-cholesterol < 1.0 mmolL [40 mg/dL] (M)
and = 1.3 mmol/L [S0 mg/dL] {F) OR lipid lowering
treatment

Pediatric Criteria
At least 1 out of 5:

[T] BMI = 85" percentile for age/sex [BMI z score = +1]
OR WC > 95" percentile OR ethnicity adjusted

[} Fasting serum glucose = 5.6 mmol/L [= 100 mg/dL]
OR serum glucose = 11.1 mmol/L [z 200 mg/dL] OR
2-hour post-load glucose levels = 7.8 mmol
[140 mg/dL] OR HbA1c = 5.7% [39 mmol/L] OR
already diagnoseditreated type 2 diabetes OR
treatment for type 2 diabetes

[] Blood pressure age < 13y, BP = 95th percentile OR
= 130/80 mmHg (whichever is lower); age = 13y,
130/85 mmHg OR specific antihypertensive drug
treatment

["] Plasma triglycerides < 10y, = 1.15 mmol/L

[= 100 mg/dL]; age = 10y, = 1.70 mmol/L
[= 150 mg/dL] OR lipid lowering treatment

[] Plasma HDL-cholesterol < 1.0 mmolL [< 40 mg/dL]
OR lipid lowering treatment




« Leverbiopsi

 Ultralyd

MR-Imaging

MR-Spektroskopi
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Adipocyte
Vascular fat

Baggrund

 Barn/unge med adipositas har gget risiko for

komplikationer /4 Lipid storage

* Fedt i og omkring organerne giver gget risiko
for kardiometabolisk sygdom og organskade.

 Fedt i leveren er forbundet med metabolisk

dysfunktion. Ectopic lipid
Accumulation

» Steatotisk leversygdom kan opsta allerede i
barndommen

* Praevalensen gges med alderen, hos
drenge og samtidig adipositas*.

* Cholongitas E, et al. Epidemiology of nonalcoholic fatty liver disease in Europe: a systematic review and meta-analysis. Ann Gastroenterol, 2021; L ..
Wiegand S, et al. Obese boys at increased risk for nonalcoholic liver disease: Evaluation of 16 390 overweight or obese children and adolescents. Int J Obes. 2010
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Summary

Background: Diagnosis of nonalcoholic fatty liver disease in children and adolescents
currently requires advanced or invasive technologies.

Objectives: We aimed to develop a methed to improve diagnasis, using body compo-
sition indices and liver biochemical markers.

Methods: To diagnose non-alcoholic fatty liver disease, 767 Danish children and ado-
lescents underwent clinical examination, blood sampling, whole-body dual-energy X-
ray i y scanning and proton magnetic resonance spectroscopy for liver
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fat quantification. Fourteen variables were selected as a starting point to construct
‘models, narrowed by stepwise selection. Individuals were spiit into a training set for
‘model construction and a validation test set. The final models were applied to 2120
Danish children and adolescents to estimate the prevalence.

Results: The final modets included five variables in different combinations: body mass
index-standard deviation score, android-to-gy ratio, android-regional fat per-
cent, trunk-regional fat percent and alanine transaminase. When validated, the sensi-
tivity and specificity ranged from 38 6% to 51.7% and 87.6% to 91.9%, respectively.
The estimated prevalence was 24.2%-35.3% Models including alanine transaminase
alongside body composition measurements displayed higher sensitivity.

Conclusions: Body ¢ ition indices and alanine can be used to esti-
mate non-alcohalic fatty fiver disease, with 38.5%-51.7% sensitivity and 87.6%-
91.9%, specificity, in children and adolescents with overweight (including ohesity).
These estimated a 24.2%-35.3% prevalence in 2120 patients.

KEYWORDS
adolescents. bady compasition, ehildren. DXA-scan, MAFLD. NAFLD
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Abstract

Background & Aims: Genome-wide associztion studies have identified stestogenic
wvariants that also showed pleiotropic effects on cardiometabolic traits in adults. We
investigated the effect of sight previously reported genome-wide significant stea-
togenic variants, individually and combined in 2 weighted genetic risk score (GRS}
on liver and cardiometzbolic traits, and the predictive ability of the GRS for hepatic
stestosis in chikiren and adolescents.
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The HOLBAEK Study, The Children’s Obesity Clinic

Baseline Baseline, study group Follow-up
n=3120 n=1,002 w/ MRS n=322 w/ MRS

"4% P -4

i\m Follow-up
A8

TAAT <
ThE

Comparison group
n=2,118 (no MRS)
8-18-year-olds

N

MASLD = Metabolic Dysfunction Associated Steatotic Liver Disease

N
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Baseline

n=3,120
Barn/unge med adipositas Sammenligningsgruppen
& MR ved opstart (Bgrn/unge med overveaegt)
n=1,002 med MRS . n=2,118 (ingen MRS)
‘“iiiiji‘ T
Alder: 13 ar Alder: 12 ar
BMI SDS: 2.90 BMI SDS: 2.93
Livvidde: 2.42 Livvidde: 2.45
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Barn/unge med adipositas
& MR ved opstart

-

n=1,002
Born/unge Born/unge
MED fedt i leveren UDEN fedt i leveren
n=378 n=624 "
@ @ i
Alder: 13.4 ar p=0.02 Alder: 12.9 ar
BMI SDS: 3.20 p < 0.001 BMI SDS: 2.75

Livvidde SDS: 2.62 p<0001! Livvidde SDS: 2.27
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- Table 1 - Study group characteristics at baseline

. Overall MASLD (LFC>1.5%) No MASLD p-value
| L 1,002 378 624
[l sex - female, n (%) 525 (52.4) 172 (45.5) 353 (56.6) 0.001
Il Age (years), median [IQR] 13.0 [11.3, 15.0] 13.4 [11.4, 15.4] 12.9 [11.3, 14.8] 0.02
- Social class?, n (%) 0.046
] High class 85 (9.7) 24 (7.5) 61 (11.0)
[ Higher middle class 198 (22.6) 60 (18.7) 138 (24.9)
[ Middle class 335 (38.2) 129 (40.2) 206 (37.1)
[ Lower middle class 160 (18.3) 66 (20.6) 94 (16.9)
- Lower class 98 (11.2) 42 (13.1) 56 (10.1)
B cchicity, n (%) 0.008
Causasian 896 (89.4) 323 (85.4) 573 (91.8)
Middle Eastern 83 (8.3) 44 (11.6) 39 (6.2)
Asian 6 (0.6) 4 (1.1) 2 (0.3)
[ ] African 14 (1.4) 5 (1.3) 9 (1.4)
[ ] Hispanic 3(0.3) 2 (0.5) 1(0.2)
- Pubertal statusb, n (%) 0.87
[ Prepubertal 138 (24.7) 49 (25.4) 89 (24.4)
[ Peripubertal 259 (46.4) 91 (47.2) 168 (46.0)
[ Postpubertal 161 (28.9) 53 (27.5) 108 (29.6)
B &1 2-score, median [1QR] 2.90 [2.49, 3.34] 3.20 [2.78, 3.60] 2.76 [2.37, 3.15] <0.001
. Waist circumference z-score, median 2.42 [2.02, 2.73] 2.62 [2.31, 2.88] 2.27 [1.90, 2.60] <0.001
[IQR]
. Waist-height ratio, median [IQR] 0.59 [0.54, 0.64] 0.62 [0.58, 0.66] 0.57 [0.53, 0.62] <0.001
B rc, median [1QR] 1.00 [0.5, 2.80] 4.65 [2.10, 9.1] 0.50 [0.50, 1.00] <0.001
SAT, median [IQR] 293 [222, 386] 344 [255, 456] 274 [205, 350] <0.001
B VAT, median [1QR] 70 [50, 94] 89 [68, 114] 60 [45, 80] <0.001
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Andirng i leverfedt indhold (LFC) i 145 patienter MED MASLD (LFC>1.5%)

145 patients med 40-
MASLD: —e— LFC decrease|

-e— LFC increase
351
- 110 (76%)
reducerede deres _

leverfedt indhold
« 33 ggede LFC

« 59 (53%) af de
110 havde ingen
MASLD ved follow-

up

Liver fat content (%)

8 10 12 14 16 18 20

Age (years)
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Change in LFC
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Baseline Baseline, study group Follow-up
n=3,120 n=1,002 w/ MRS n=322 w/ MRS

N o
‘g, Oy -4
0 N ./ 76% w/_MEj_D reduced ‘;eir LFC
N
'ii i PN d

Follow-up

n=680 (no follow-up MRS)
o
a i.i.i - 38%W/MASLD ’i‘ = ’H\

72% reducerede deres N
grad af adipositas

S Comparison group
n=2,118 (no MRS)
8-18-year-olds ﬁ
w/ obesity
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