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What happens to children with NAFLD as they become
adults?

Diagnosed Undiagnosed
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Body mass index

and adult risk of primary liver cancer
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Increasing Cirrhosis-related Deaths:
2009-2016
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Characteristics of Children vs Adults at Diagnosis

Diagnosed

Age 13 years 52 years
Weight 84.4 Kg 96 Kg
BMI 32.4 33
ALT 101 51
AST 62 38
GGT 45 47

Goval et al. Hepatology 77:197-212, 2023

Neuschwander-Tetri et al. Hepatology 52:913-924, 2010
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2 to 20 years: Boys NAME

Stature-for-age and Weight-for-age percentiles RECORD #
12 13 14 15 16 17 18 19 20
Mother's Stature _______ Father's Stature A B PR A B cmy in
Date Age Weight Stature BMI* AGE (YEARS) 76
1901 Sl
T 1 Lo qg5.
% d 72 S
T80 T
1
1 704 A
A =E1754——1 T
*To Calculate BMI: Weight (kg) + Stature (cm) + Stature (cm) x 10,000 /- gr—-1 70:768_ u
or Weight (Ib) + Stature (in) + Stature (in) x 703 L AAA—, = ,L, 4661 R
in fem:-3+4+5—6—7—8—9-F10F11 A - 541654 E
—F 7Y 64
160 i 160
62+ = v - 62—
i F155 , / / 1559
60 7 S/ AS 60
T F150 = i 150F—
A |58 /
T F145 7 v
56 Z 7 7 3
o 140 7 1054230
B 54 7 E
E F135 A S 7 100+220-
52+ / Z —F
F130 A 9529572101
~50-f 77 > ¥ 12004
F125 A ~ — 98
48 7 FATS 7 90} H190-
“H20 AL - < }=85%+
—46 H15 ~ va /l = SOESBU-
& 7 = 70+
s F110 a2 7 t 75:5160
42 F105 e S a s0=—=701
v/ 77 7 - SO0 w
-40-F A t =5 |
F00T=H A A7 Z—7 é’% 85 ol E
38— IALLIAL / 60+ |
/A - U430 G
36 EcviAZ# s ==s53120{ M
PR = 7 7 1 T
( =857 a 7 507110
3280 7 = 4531001
30 = 7 1, Z 2 407 90
8035 Z 351801
LAEST — 30] 7]
E 1603 == 60-
| 325 7 — 25
G [50 = = 50 .
= 201
H Lo = 2o Paris
L3015 153 30-
e NASH
CESCESSS o o) kg-L 16

2 3 4 %5 B T 8 9 1011 12 13- 14 45 16 17 18 19 20

JSchwimmer @ Childhood NAFLD  [eeeties e a—

the National Center for Chronic Disease Prevention and Health Promotion (2000). International‘Think Tank
http://www.cdc.gov/growthcharts SAFER:HEALTHIER: PEOPLE™

Meeting




2 to 20 years: Boys NAME

Body mass index-for-age percentiles RECORD #
Date Age Weight Stature BMI* Comments
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Characteristics of Children vs Adults at Diagnosis

Diagnosed

Age 13 years 52 years
Weight 84.4 Kg 96 Kg
BMI 32.4 33
ALT 101 51
AST 62 38
GGT 45 47

Goval et al. Hepatology 77:197-212, 2023

Neuschwander-Tetri et al. Hepatology 52:913-924, 2010
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Characteristics of Children vs Adults at Diagnosis

Steatosis 1 28% 44%
2 30% 33%

3 42% 23%

NASH NAFLD 27% 25%
Borderline Zone 3 21% 18%

Borderline Zone 1 28% 1%

Definite 25% 56%

Goyal et al. Hepatology 77:197-212, 2023 é" - Paris
Neuschwander-Tetri et al. Hepatology 52:913-924, 2010 g NASH
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Characteristics of Children vs Adults at Diagnosis

Fibrosis 0 31% 25%
1a 7% 1%
1b 5% 1%
1c 28% 4%
2 16% 18%
3 13% 21%
4 2% 10%

Goyal et al. Hepatology 77:197-212, 2023 é" - Paris
Neuschwander-Tetri et al. Hepatology 52:913-924, 2010 g NASH
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In small studies, children with NAFLD had
6-7% mortality over 4 to 6 years

* Minnesota + Georgia
« N=66

- N=44
* Follow-up 6.4 years

* Follow-up 4.5 years
' ' 7%

Feldstein et al. GUT 58:1538-1544, 2009

Cioffi et al. Children 4:34, 2017
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BBl NAFLD at ages 17-25 Is associated
BB with increased long-term mortality

N = 718. Follow-up 15.8 years. Mortality = 5.5 per 1000 person-years
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Mortality of Childhood NAFLD

The CALIFORNIA Study

* N=1605
* Mean age 12.7 years
* Mean follow-up 7.3 years
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Type 2 Diabetes in Children with NAFLD

N =675
Odds Ratio for NASH
=
Glucose .
05 1 ) X 7
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Newton et al. JAMA Pediatrics 170:e161971, 2016 , NASH
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Incident Type 2 Diabetes in Children with NAFLLC

N =892

Age 12.8 years Hazard 95% ClI
Follow-up 3.8 years Ratio

Age

Female

3000 per BMI z-score

100,000 person-years

Steatosis grade

Ballooning grade

Fibrosis stage

Newton et al. Clin Gastroenterol Hepatol 21:1261-1270, 2023.
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Children with NAFLD have lower

Health Related Quality of Life
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JSchwimmer e Childhood NAFLD

P<0.001
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N = 240 N = 5480

Kistler et al. Alimentary Pharmacol Ther 31: 396-406, 2010
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Adolescents with NAFLD have Higher
Incident Depression and Anxiety

N =160 — Depression — Anxiety Follow-up 3.8 years

Percent with Condition (%)
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Osteoporosis Prevention is a Pediatric Problem

®
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90% of Bone Mass Acquired $25 Billion per Year
Before Age 21 in USA
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Hepatic Steatosis is Negatively Correlated with Bone
Mineral Density z-score in Children

(R =-0.414; P < .001)

Bone Mineral Density Z-score
o
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Log (MRI Proton Density Fat Fraction)
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Risk Factor

Accumulation
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Children with NAFLD gain weight rapidly

— Serie ] — Série2
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JAMA 305:1659-68, 2011
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Alcohol Use: Adolescents vs Young Adults

Age 12-17 Age 18-25

/

SAMHSA, National Survey on Drug Use and Health, 2021
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Binge Alcohol Use: Adolescents vs Young Adults

Age 12-17 Age 18-25

®
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SAMHSA, National Survey on Drug Use and Health, 2021
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Heavy Alcohol Use: Adolescent vs Young Adults

Age 12-17 Age 18-25
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Clinical outcomes of childhood NAFLD
are multi-dimensional

Premature
Mortality

Type 2 Diabetes

Childhood
NAFLD

Other

Depression
P I (e.g. Osteopenia)
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Additional risk factors for adverse outcomes
are accumulating

Excessive Weight Gain Onset of Alcohol Use

Childhood
NAFLD

Other #1 Other #2
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