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Original Investigation | Gastroenterology and Hepatology

Estimated Burden of Metabolic Dysfunction-
Associated Steatotic Liver Disease in US Adults, 2020
to 2050

Phuc Le, PhD, MPH'; Moosa Tatar, PhD"2; Srinivasan Dasarathy, MD3# ; etal
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Aging Disrupts Hepatocyte Zonation Homeostasis
in Mice and Humans
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Cambia il fenotipobioclinico

ALT e AST non cambiano
ABilirubina aumenta

AGGT aumenta

AFOSFATASI ALCALINA aumenta

H Obesita soprattutto viscerale

Le forme acute sono piu severe (HAV e HEV)

Le croniche evolvono pit  rapidamente

—y AW NOOt deAdBplrAéue fattore di rischio per neoplasia
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Sono pil spesso latrogene

NOn SOn.Or a r_ ﬁ)éO da riattivazione o
sottodiagnosticate misconosciute




VILLANI ET AL. JOURNAL OF VIRAL HEPATITIS | 1251
WILEY

Duration Events, Events, %
Study Author Treatment (wk) OR (95% ClI) <65y 265y Weight
Randomized controlled trial
ION-1 Afdhal (2014) SOFLDV 12 ‘ 4.23 (0.17, 108.13) 196/197 15116 242
SOF/LDV 24 ‘ 9.10 (0.55, 150.80) 191/192 21/22 323
ION-2 Afdhal (2014) SOF/LDV 12 ‘ 0.74 (0.04, 14.13) 94/101 8/8 293
SOF/LDV/RIBA 12 ‘ 5.61(0.50, 62.37) 101/104 6/7 4.38
SOF/LDV 24 ‘ 3.49 (0.13,91.77) 99/100 9/9 238
SOF/LDV/RIBA 24 ‘ 4.60 (0.17, 122.90) 103/104 mn 2.36
ION-3 Kowdley (2014) SOF/LDV 8 ‘ 1.98 (0.40, 9.67) 185/196 17119 10.11
SOF/LDV/RIBA 8 . 1.12(0.14,9.29) 189/203 12113 571
SOF/LDV 12 . 0.52 (0.03,9.18) 189/199 1717 3.07
COSMOS Lawitz (2014) SOF/SIM£RIBA 12 or 24 . 1.52(0.18, 13.19) 146/158 8/9 5.45
Mizokami (2015) SOF/LDV/RIBA 12 1.14 (0.10, 12.83) 116/118 51/52 433
C-SURFER Roth (2015) GRZELB 12 1.55 (0.06, 39.49) 95/96 20/20 243
ALLY2 Wyles (2015) SOF/DCV 8 1.64 (0.14, 19.81) 36/47 23 4.09
SOF/DCV 12 & 1.85 (0.09, 37.25) 141145 8/8 282
ASTRAL 1 Feld (2015) SOF/VEL 12 @ 0.46 (0.03, 8.26) 530/536 88/88 3.06
ASTRAL 3 Foster (2015) SOFVEL 12 a 1.27 (0.07, 23.45) 257/270 7n 2.99
SOF/RIBA 24 1.12(0.30,4.17) 210/261 11114 14.76
C-EDGE IBLC Hezode (2017) GRZELB 12 1.16 (0.06, 22.99) 95/102 5/5 285
SIRIUS Bourliére (2015) SOF/LDV/RIBA 12 0.60 (0.03, 12.19) 60/63 14/14 279
SOFLDV 24 0.62 (0.03, 13.54) 57/59 18/18 268
GS-US-367-1169 Study Gane (2016) SOFNVELWVOX 6 2.11(0.07, 60.26) 28/32 n 226
SOF/NVELVOX 8 2.12(0.08, 57.58) 26/28 22 233
SOF/VELIVOX 12 % 1.40 (0.05, 36.45) 52/53 12112 2.39
Ruane (2015) SOF/RIBA 12 ‘ 2.38(0.28, 19.92) 19/27 2/4 5.62
SOF/RIBA 24 ‘ =  13.67 (0.59, 318.75) 20/20 7 256
ION-1 Afdhal (2014) SOF/LDV/RIBA 12 (Excluded) 189/189 22/22 0.00
SOF/LDV/RIBA 24 (Excluded) 202/202 13113 0.00
Mizokami (2015) SOF/LDV 12 (Excluded) 111111 60/60 0.00
Subtotal (/°=0.0%, P=0.998) —_— 1.66 (1.00, 2.75) 3737/3913 463/478 100.00
with estimated predictive interval 4 (0.97,2.83)
Single-Arm trial
Ahn (2016) SOF/RIBA 12 < 1.15(0.12, 11.54) 97/100 28/29 19.49
C-SALVAGE Forns (2015) GRZ/ELB/RIBA 12 ‘ 3.30 (0.27, 39.84) 66/68 10/11 16.65
Lim (2016) SOFALDV 12 - 1.18 (0.05, 30.04) 7273 20/20 9.85
Omata (2014) SOF/RIBA 12 ‘ 2.42(0.39, 15.09) 116/119 32/34 30.79
ION-4 Naggie (2015) SOF/LDV 12 % 1.83(0.22, 15.11) 308/320 1415 2322
3 Kao (2016) SOF/RIBA 12 (Excluded) 74174 1313 0.00
Subtotal (/*=0.0%, P=0.971) — e — 1.93 (0.70, 5.32) 733/754 117122 100.00
with estimated predictive interval A (0.37, 10.03)
Observational study
Akuta (2017) DCV/ASV 24 —‘— 0.95 (0.62, 1.46) 244/281 492/563 7.51
Atsukawa (2017) SOF/RIBA 12 ‘ 3.50 (0.69, 17.64) 141/143 121127 0.76
Backus (2015) SOF/SIM 12 + 0.73(0.53, 1.01) 626/847 225/283 10.32
SOF/SIM/RIBA 12 # pr— 0.82(0.39, 1.72) 155/211 37/48 3.22
SOF/RIBA 12 — 1.07 (0.69, 1.66) 364/459 125/160  7.25
Bhattacharya (2017) SOF/LDV 12 fr—— 0.76 (0.41, 1.40) 153/169 478/516 4.4
SOF/LDV/RIBA 12 0.79 (0.27, 2.29) 32/38 81/93 1.69
3D 12 . 4.29 (0.20, 92.54) 9/9 15/18 0.22
3D + RIBA 12 1.03 (0.18, 5.84) 16/18 39/44 0.66
Conti (2016) MULTIPLE DAA REGIMENS 120r24 0.54 (0.28, 1.04) 248/274 267/282 3.91
Fox (2017) SOF/SIM £ RIBA 120r24 -.- 0.69 (0.55, 0.87) 1994/2433 720/830 14.35
SOF/LDV = RIBA 0.91(0.75, 1.11) 4488/4908 1758/1908  15.80
3D = RIBA + 1.37 (0.99, 1.88) 853/982 334/403 10.61
Fujii (2017) DCV/ASV 24 ——— 1.21(0.57, 2.54) 89/99 258/293 3.19
Kowdley (2017) SOF/LDV 8 © 1.55 (0.41, 5.82) 512/521 1101113 112
Latt (2017) SOF/LDV 8 e e 1.90 (0.82, 4.42) 585/605 123/131 256
Ogawa (2016) SOF/RIBA 12 —_——— 1.22 (0.49, 3.07) 246/256 181/190 219
Ogawa (2017) DCV/ASV 24 ‘ 2.11(0.71, 6.23) 69/73 221/248 1.62
Perello (2017) 2D+RIBA or 3D £ RIBA 120r24 S 1.32(0.34,5.12) 218/226 62/65 1.06
TRIO HEALTH STUDY Tapper (2017) SOF/LDV = RIBA 12 4 — 0.83 (0.51, 1.33) 1055/1123 450/474 6.41
Urabe (2016) SOFLDV n.a. ‘ 4.68 (0.25, 87.85) 86/86 166/170 0.24
Vermehren (2016) SOF/LDV £ RIBA 120r24 0.26 (0.01, 4.93) 168/172 717 0.24
SOF/DCV = RIBA : 0.26 (0.01, 5.16) 36/40 15/15 0.23
2D+RIBA or 3D + RIBA $ 0.52 (0.02, 11.34) 53/55 20/20 0.21
o SOF/SIM = RIBA ’ 0.22(0.01,4.16) 38/44 13113 0.24
Subtotal (/”=23.9%, P=0.139) c 3 0.93 (0.81,1.07) 12478/14072  6382/7078  100.00
with estimated predictive interval § (0.65, 1.33)
NOTE: Weights are from random effects analysis
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Belgium (2002/2003)

A comparison of hepatitis B seroepidemiology in ten
European countries
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infants (o---o) and as a histogram the prevalence of samples tested
with no history (o), anti-HBs-positive only (O0), anti-HBc positive (H )
and HBsAg positive (=)* in ten ESEN2 countries, 1996-2003 (* in
Germany these samples were anti-HBc positive and anti-HBs
negative). Universal infant vaccination programme: Belgium, Czech
Republic, Germany, Italy, Luxembourg, Romania, Slovakia. Targeted

vaccination programme: Finland, Ireland, The Netherlands.
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drug-
iInduced
liver injury




Annual Changes of DIFLD Cases to the FAERS by Drug Category
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FAERS: Adverse Event Reporting System Xiang et al Metab Target Organ Damage 202



REVIEW ARTICLE

Dan L. Longo, M.D., Editor

Drug-Induced Liver Injury — Types
and Phenotypes

- 14 to 19 cases per 100,000 persons
- 3to 5% of hospital admissions forjaundice

- the most frequent cause of acuteliver failure

Elementi chiave per la diagnosi

- timing of the onset of injury after the implicated agent has been started

- resolution after the agent is stopped

- recurrence on reexposure

-t 0YsOGUT NUIWYnWgd 3WeNWUgqkt WGYqUWUaaqRcecGWNY! L
- clinical features

Hoofnagle JH et al., NEJM 201



Types of Drug-Induced Liver Injury

Table 1. Drug-Induced Liver Injury According to Type.*

Variable
Frequency
Dose-related

Predictable

Reproducible in animal
models

Latency (time to onset)

Phenotypes

Most commonly impli-
cated agents

Cause

Direct Hepatotoxicity
Common
Yes
Yes

Yes

Typically rapid (days)

Acute hepatic necrosis, serum
enzyme elevations, sinusoidal
obstruction, acute fatty liver,
nodular regeneration

High doses of acetaminophen,
niacin, aspirin, cocaine, |V
amiodarone, IV methotrexate,
cancer chemotherapy

Intrinsic hepatotoxicity when
agent given in high doses

Idiosyncratic Hepatotoxicity
Rare
No
No
No

Variable (days to years)

Acute hepatocellular hepatitis,
mixed or cholestatic hepatitis,
bland cholestasis, chronic
hepatitis

Amoxicillin—clavulanate, cephalo-
sporins, isoniazid, nitrofuran-

toin, minocycline, fluoroquino-

lones, macrolide antibiotics

Idiosyncratic metabolic or immu-
nologic reaction

Indirect Hepatotoxicity
Intermediate
No
Partially

Not usually

Delayed (months)

Acute hepatitis, immune-mediated
hepatitis, fatty liver, chronic
hepatitis

Antineoplastic agents, glucocorticoids,
monoclonal antibodies (against tumor
necrosis factor, CD20, checkpoint
proteins), protein kinase inhibitors

Indirect action of agent on liver or
immune system

Hoofnagle JH et al., NEJM 201




Causes of Idiosyncratic Prescription Drug TInduced Liver

Injury
Year of FDA

Rank Agent Approval No. (%) Major Phenotypes
1 Amoxicillin-clavulanate 1984 91 (10.1) Cholestatic or mixed hepatitis
2 Isoniazid 1952 48 (5.3) Acute hepatocellular hepatitis
3 Nitrofurantoin 1953 42 (4.7) Acute or chronic hepatocellular hepatitis
4 TMP-SMZ 1973 31 (3.4) Mixed hepatitis
5 Minocycline 1971 28 (3.1) Acute or chronic hepatocellular hepatitis
6 Cefazolin 1973 20 (2.2) Cholestatic hepatitis
7 Azithromycin 1991 18 (2.0) Hepatocellular, mixed, or cholestatic hepatitis
8 Ciprofloxacin 1987 16 (1.8) Hepatocellular, mixed, or cholestatic hepatitis
9 Levofloxacin 1996 13 (1.4) Hepatocellular, mixed, or cholestatic hepatitis
10 Diclofenac 1988 12 (1.3) Acute or chronic hepatocellular hepatitis
11 Phenytoin 1946 12 (1.3) Hepatocellular or mixed hepatitis
12 Methyldopa 1962 11 (1.2) Hepatocellular or mixed hepatitis
13 Azathioprine 1968 10 (1.1) Cholestatic hepatitis

Hoofnagle JH et al., NEJM 201
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EASL Clinical Practice Guidelines: Drug-induced liver
injury

Journal of Hepatology 2019



