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Virtual Grand Rounds

Participating in the Webinar

All attendees will be muted and
will remain in “Listen Only Mode”

Type your questions here so that the moderator
can see them.
Not all questions will be answered but we will get

to as many as possible.

A handout with the slides and room to take notes can
be downloaded from your control panel.
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ACG Virtual Grand Rounds

Join us for upcoming Virtual Grand Rounds!

Week 30 — Thursday, July 27, 2023

Complications of Portal Hypertension

Faculty: Patricia L. Bloom, MD; Uchenna A. Agbim, MD; Arnab Mitra, MD
At Noon and 8pm Eastern

Week 31 — Thursday, August 3, 2023

American College of Gastroenterology Guidelines Update:
Diagnosis and Management of Celiac Disease

Faculty: Benjamin Lebwohl, MD, MS

Moderator: Carol E. Semrad, MD, FACG

At Noon and 8pm Eastern

Visit gi.org/ACGVGR to Register
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ACG Standard Slide Decks

Colorectal Cancer Screening and Surveillance Slide Deck
Ulcerative Colitis Slide Deck

ACG has created presentation-ready,
semi-customizable MS PowerPoint clinical slide decks
for your unique teaching and learning needs.

Visit gi.org/ACGSlideDecks to learn more and
request access to the standard slide decks!
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Alexandra Shingina, MD, MSc
Dr. Shingina has no relevant financial relationships
with ineligible companies.

Robert J. Wong, MD, MS, FACG
Gilead Sciences (institutional research grant)
Exact Sciences (institutional research grant)
Thera Techologies (institutional research grant)
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American College of Gastroenterology
Acute Liver Failure Guidelines

Alexandra Shingina, MD, MSc, Nizar Mukhtar, MD , Jamile Wakim-Fleming, MD, FACG , Saleh
Algahtani, MBChB, MS, Robert J. Wong, MD, MS, FACG, Berkeley N. Limketkai, MD, PhD, FACG
, Anne M. Larson, MD and Lafaine Grant, MD

Email: Alexandra.Shingina@vumc.org

u @AShinginaMD
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Objectives

* To review the literature published on the topic
* Using PICO questions
* To come up with evidence-based recommendations on diagnosis and
management of ALF aimed at general gastroenterologist
* Recommendations
* Using GRADE assessment tool
* Key Concepts

* Statements to which GRADE process can not be applied
* Definitions and epidemiological statements

13

j Virtual Grand Rounds universe.gi.org

ALF Definitions

* Acute Liver Failure (ALF) Wilson’s disease, Budd-
e Liver injury (abnormal LFTs) AN Dﬁ\ New, <26 weeks of onset \ Chiari and ALF can L‘a"e
ACLF presentation but
* Coagulopathy (INR>1.5) AND can still be considered
* Hepatic Encephalopathy ALF

* Severe Acute Liver Injury
* INR>2 and bilirubin>3mg/dl
* No Hepatic Encephalopathy
* Annual incidence 2000-4000cases/year

* Acute Liver Failure Study Group (ALFSG)
* 2614ALF and 857ALI adults

Shingina et al.,AJG, 2023
Lenz et al., JPGN, 2023
Stravitz et al., Hepatology, 2023

14
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ALF Etiology

Acctaminoph Ischemi Drug-  Autoimmu  Hepatiti Hepatiti Pregnanc All
sB A

survival* (%)
Data were collected between Jan 1, 1998 and Dec 2, 2022. Total number of ALF patients=2631. *Represents
outcomes 21 days after admission to Acute Liver Failure Study Group Registry.

“Table 1: Comparison of demographics, admission laboratory results, and outcome between different
causes of acute liver failure in the Acute Liver Failure Study Group Registry

USA

A Aetiology ALF (n=314) B

Ot causes (4%)

en(n=1261) a induce ¥(0=39)  other
m=221) d virus  virus causes
Liver (@=193)  (1=187) (n=41) (n=405
Injury )
(n=284
¢ Age (median, 37 53 46 7 15 50 30 3
years)
Women (%) 75% s8%  69%  T1% 7% 4% 100%  61%
Jaundiceto 1 2 13 15 8 4 6 9
coma (median,
days)
20 Hepatic 50% 55%  32%  28% 4% A% 4% 38% Other mmunciogc causes, 6.
©° encephalopath
yigrade 3o tecios causes
higher (%) iy
Alanine 3779 B34 635 449 1402 2229 60 582
aminotransfera
o (media, Asnos gt
S UL
* - Bilirubin 43 38 206 228 199 120 112 186
0 (median,
mg/dL)
% Listed for 2% 5% 56%  69% 56%  59%  33% 8%
Transplant (%)
Transplanted* 9% 3% 41% < 59% 0% 2% 18% 35%
(%)
© Transplant-  69% 67% @ 3% 17% U% % 6% 2%
© free survival*
(%)
© Overall 7% 8% 0% 1% 59%  88%  82% 56%

universe.gi.org

Aetiology PALF (n=149)

ngetorminate

(©6%) Other causes (7%)
Oer mmunoioge caus

oo HAHG

nseterminste

— (114%)

%

Infoctious causes
®1%)

Paracetamolntoxcaton

4% tovcaton

Autommune hepsts
(A (107%)

rug-induced ernry.
except paacetamol
(5% 134%)

‘Shocksepsisimutiorgan faure

Metaboicigenetc cause ncl Wison's dsease.
(185%)

‘conoke hepaits
(114%)

Europe

Lenz et al., 2023, JPGN
Stravitz et al., Hepatology, 2023
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ALF presentation

Table 4. ALF presentations

Type of ALF Time frame Examples
Hyperacute <7d Acetaminophen
hepatitis A & E
ischemic injury
Acute 7-21d Hepatitis B
Subacute >21 dand <26 wk Nonacetaminophen DILI

ALF, acute liver failure; DILI, drug-induced liver injury.

OFFICIAL

universe.gi.org
Risk of cerebral edema Risk of death
High Low
Intermediate Intermediate
Low High

JOURNAL OF THE AMERICAN COLLEGE OF GASTROENTEROLOGY | ACG
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ALF presentation

Table 6. Differences between ALF and ACLF

Age

ALF

Younger

ACLF
Older

Chronic liver disease

Absent

Present
Signs of portal hypertension

Precipitating factors (by frequency)

DILI, viral hepatitis, autoimmune hepatitis

Infection, alcohol, Gl bleeding,

universe.gi.org

Status 1A listing

Clinical signs Liver injury, INR>1.5, HE Coagulopathy, elevated bilirubin, shock,
multiorgan dysfunction
Liver biopsy Necrosis and collapse Fibrosis
CNS Increased intracranial pressure HE responds to lactulose/Rifaximin
Use CRRT early for HE
Infection Late (<5d) Early (<5d)
Renal failure Hypoperfusion, ATN HRS-AKI
Respiratory ARDS rare ARDS common
Liver transplantation KCC, MELD MELD

No priority in MELD system

ACLF, acute on chronic liver failure; ALF, acute liver failure; ARDS, acute respiratory distress syndrome; ATN, acute tubular necrosis; CNS, central nervous system; CRRT,
continuous renal replacement therapy; DILI, drug-induced liver injury; Gl, gastrointestinal; HE, hepatic encephalopathy; HRS-AKI, hepatorenal syndrome-acute kidney
injury; INR, international normalized ratio; KCC, King's College Criteria; MELD, Model for End-Stage Liver Disease.

Shingina et al.,AJG, 2023
Bajaj et al., AJG, 2022

7/20/2023
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To biopsy or not?

* Pros
* Can help to rule out infiltrative
malignancy
* Can help diagnose ACLF
* Can help identify infections
* Can help in diagnosis of AIH

* Cons

* Fear of bleeding in the setting
coagulopathy

* Fear of complications

Table 1. - Patient characteristics

Mean age (years)

Mean maximal ALT level (U/1)

Mean maximal AST level (U/1)

Mean maximal GGT level (U/1)

Mean maximal ALP level (U/1)

Mean minimal albumin level (g/dl)
Mean INR

Mean maximal bilirubin level (mg/dl)
Mean platelet count (/nl)

Mean IgG level (mg/dl)

Patients with acute liver failure (ALF)
Patients with acute liver injury (ALI)
Patients died

universe.gi.org

%

50+£19
1797 2 2214
22884557
665 ¢ 846
3042278
26£07
217£078
1842123
174£85
1324 2691
6(9%)
60 (91%)
9 (14%)
g(0ec)

Biopsy via transjugular route

Bleeding complication after biopsy via transjugular route

Biopsy via percutaneous route

Bleeding complication after biopsy via percutaneous route

13 (20%)
1(7.7%)
53(80%)
1(1.9%)

Hunyady et al., Eur Gastro and Hep, 2022

18
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other settings.

universe.gi.org

ALF: Liver Biopsy

« Key Recommendations

- Liver biopsy may help exclude infiltrative disease and malignancy and to identify
patients with contraindication to LT.

+ Liver biopsy may help diagnose AIH, which may respond to immunosuppressive
therapy and potentially spare patients the long-term complications of LT.

 There is insufficient evidence to recommend the routine use of liver biopsy in

« When considering liver biopsy in the evaluation of patients with ALF, we suggest
using TJLB over other methods

19
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* History, history,
history
* Exposures

* Medication
reviews

¢ Collateral

* Consult to
Gl/Hepatology

ALF Work up

universe.gi.org

Table 8. Initial diagnostic workup

Laboratory analysis Imaging Consultations
All patients General ECG Hepatology
« CBC, CMP, Mg PO4, LDH, CK CXR Gastroenterology

« INR, Fibrinogen, PT

 ABG, arterial lactate

* Blood culture, urine culture

* ABO match and screen

 Serum beta-hCG (all females)
Viral

« HAV IgM, HBSAG, HBclgM, HBV PCR,
HCV PCR, HEV PCR (if endemic)

* EBV PCR, CMV PCR, HSV PCR, VZV PCR
Toxicology

* Serum acetaminophen

* Serum ASA

© Urine drug screening
Autoimmune

« ANA, F-Actin

*1gG, IgM, IgA
Metabolic

* Ceruloplasmin

o Ferritin

‘Abdominal ultrasound with Doppler ICU
CT head (if encephalopathy) Contact transplant center
Consider contrasted imaging

Transplant candidate HIV, QuantiFERON gold, cryptococcal antigen, Contrasted imaging if renal function allows Psychiatry

treponemal antibody, second ABO match, and TTE Social work

screening Repeat CT head with any change in mental Hepatobiliary surgery
status

Consider ICP monitor

ANA, antinuclear antibody; CBC, complete blood count; CK, CMP, comprehent T lic panel; CMV, cytorr 15; EBV, Epstein-Barr virus; HBY,
hepatitis B virus; HEV, viral hepatitis E; HSV, herpes simplex virus; ICP, intracranial pressure; ICU, Intensive Care Unit; IgA, immunoglobulin A; gG, immunoglobulin G; IgM,
immunoglobulin M; INR, international normalized ratio; LDH, lactate dehydrogenase; PCR, polymerase chain reaction; PT, prothrombin time; TTE, transthoracic
echocardiogram; VZV, varicella zoster virus.

Shingina et al.,AJG, 2023

20
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Management: CNS

p<0.001
350 4
-
.
300 4
—_ .0
o .
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s 0 .
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-
£
< 1004
50
0
No CH CH

Fic. 1. Arterial plasima ammonia concentration in 30 patients who did
not develop cerebral herniation (No CH) and 14 patients who died from
cerehral herniation (CH). The error bars to the Jeft of each group are median,
25th, and 75th percentiles. (), Patients who underwent liver transplanta-
tion (n = 7); (@) patients who died from other reasons (n = 5)

universe.gi.org
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Slack et al., Liver International, 2014
Cardoso et al., Hepatology, 2018

Virtual Grand Rounds universe.gi.org
I\/Ianagel nent: CNS
.
Baseline characteristics of patients with acute liver failure at study admission (n=1186),
160
3 P=0.007 Ammonia
edi
n (%) or median (IQR) : - (pmoll)
n Overall RRT on Day 1 No RRT on Day 1 | P
(n=1186) (n=314) (n=872) 120 +
Age 1186 39 (29-52) ‘ 38 (28-50) 40 (29-52) 0.15 100 i
Sex (female) 1186 819 (69%) | 212 (68%) 607 (709%) 049 a0 P=0.75 With CRRT
——WithIRRT
Race 1186 ‘ 0.12
60 ——WithoutRRT
White 878 (74%) ‘ 234 (75%) 644 (74%)
African-american 184(16%) | 40 (13%) 144 (179) 4
Other 124 (119%) ‘ 40 (139) 84 (10%) 20 +
Etiology (acetaminophen) 1186 593 (S006) | 169 (54%) 424 (49%) 011 0
HE grades 3-4 1186 600 (51%) | 223 (71%) 377 (43%) | <0.001 Day1 Day2 Day3
Organ support ‘ |
Mechanical Ventilation 1186 632(53%) |  254(81%) 378 (43%) <0.001 Ammonia Cut off micromole/L Sensitivity Specificity
Vasopressors 1186 299 (25%) ‘ 176 (56%) 123 (149%) <0.001
| Biochemiztry (admizsion) ! | 100 77% 55%
[ Ammonia (umol/I) 1186 | 97(63-157) | 110 (68-185) 95 (61-144) | <0.001 J 150 58% 76%
INR 1186 28(21-42) | 292143 2.7 (21-4.1) 0.38
200 42% 87%
CCardoso et al., Hepatology, 2018

American College of Gastroenterology
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Management :CNS Hypothermia

Peak ICP pre/post-hypothermia

Hypothermia use in ALF
« Mean targets increasing by i;’ 60
2°Cin the latest trials E o
compared with 20years ago £
(from means of 32°C to 34°C) § “°
« Overall, the survival rates g %
between TTM and g % B -
normothermic groups are £
similar (63% vs 60%, =0 I i I
respectively). 0
Roberts, Jalan, Jalan, Jalan, Jalan, Jacob, Holena, Bernal,
1999 1999 2001 2003 2004 2009 2012 2016
Pre-TTM 6h post-TTM  mmmmm 24h post-TTM ===~ ICH limit

7/20/2023

Ribaud et al.,Nurs in Crit Care , 2023
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Management: CNS ICP Monitors

Year of Author  Single or multi-center ~ Numberof Type of invasive monitor used  Coagulepathy reversal Consistent use  Post-| di d of i of
publication patients strategy of a single imaging required  hemorrhage elevated ICP
protocol? in all patients?
2012 Kamatet  Single-center 14 children  Intraparenchymal 100% rFViia plus FFP within 30 mins ~ Yes Not reported Symptomatic 7% Not reported
al. prior to procedure to achieve
INR 1.5; vitamin K
2014 Karvellas Multi-center (ALFSG) 140 Subdural 27%; intraparenchymal ~ FFP 84%; platelet transfusion  No No Symptomatic 7% 51%
etal 24%; epidural 23%; lumbar 17%;  43%; rFVila 2%
external ventricular drain 9%;
2016 Maloney ~ Single-center 20 Intraparenchymal 65%; epidural ~ FFP and rFVIia to goal INR <1.5; Not reported No Overall 15% reported. 70%
etal, 35% platelet transfusion to goal intraparenchymal - 2 of 10 (20%)
50,000/uL with imaging available (both
fatal); epidural 1 of 3 (33%) - with
imaging available (asymptomatic)
2016 Bernalet  Multi-center clinical trial 43 Intraparenchymal 100% Not reported Not reported No Nome - one remote hemorrhagein ~ 44%
al. of hypothermia in ALF the temporal lobe
Currentstudy Rajajee et Single-center 24 Intraparenchymal 100% See Table 1 Yes Yes 49 (symptomatic 0%) 54%
al

Rajajee et al., Crit Care, 2018

24
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Management: CNS Recommendations

* Key concepts

* Patients with ALF with grade 2 or higher encephalopathy should be monitored in an ICU
setting.

* Patients with ALF with grade 3 and 4 encephalopathy should be intubated for airway
protection.

* There is no conclusive evidence to recommend for or against the use of lactulose or rifaximin
for the treatment of encephalopathy in patients with ALF.

. Therl"e is no conclusive evidence to recommend routine ICP monitor placement in patients
with ALF.

* There is no conclusive evidence to recommend routine use of hypothermia to control ICP in
patients with ALF.

* Recommendation
* In patients with ALF and grade 2 or higher encephalopathy, we suggest early CRRT for the
management of hyperammonemia even in the absence of conventional RRT indications.
GRADE recommendation: conditional, very low quality of evidence.

Shinginaet al., AJG , 2023

25
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Management: Coagulopathy

Admission — Day2 __ Day3 __Dayd __Day5

Enrolled in ROTEM
N=200

Rebalanced state of

hemostasis "
* Significant bleeding
is rare (<5%) WD N
* Viscoelactic testing [ & u
(ex. TEG) e ipes
* Stravitz et al.,
Hepatology 2021 i) el
¢ 200 patients with L] L Gy
ALl and ALF
N=1(2%) N=17 (32%)

Stravitz et al., Hepatology, 2021

26
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Management: CNS Recommendations

* Key concepts
* The INR does not accurately reflect bleeding risk in patients with ALF.
* Viscoelastic tests may provide a more accurate assessment of coagulopathy in
patients with ALF.

* Recommendation

® In patients with ALF, in the absence of active bleeding or impending high-risk
procedure, we recommend against routine correction of coagulopathy.
GRADE recommendation: conditional, very low quality of evidence.

Shinginaet al., AJG , 2023

27
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‘Comparison of 226 paticnts with bloodstream infections with 1325 patients without BSI

Management: Infection

 ALF patients have high incidence of
infection e
* Up to 1/3 is fungal infection e
* Up to 1/3 have no fever or
leukocytosis
* Procalcitonin failed to differentiate =TT m
infected from non-infected ALF 1| some o=
patients BSI (N=226) No BSI(N=1325) pevale
Antimicrobial Prophylaxis ™ - “u; 1%) $23(39.5%) ui; I

Rolando et al., Hepatology, 1990
Rule et al., Plos One, 2015
Karvellas et al _Clin Gastro Hep 2014

28
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Management: Infection Recommendations

* Key concepts

* In ALF patients, early assessment for infection is prudent as clinical signs of
infection are frequently absent.

* There is insufficient evidence in ALF patients to recommend the use of
procalcitonin as a biomarker of infection.

* Empiric antibiotic and antifungal therapy may be considered in the setting of
clinical deterioration of the patient.

* In patients with ALF, we suggest regular surveillance cultures, however the
optimal frequency is unknown.

* Recommendation

® |n patients with ALF, we recommend against the routine use of prophylactic
antimicrobial agents given no improvement in either rate of bloodstream infection or
21-day mortality. GRADE recommendation: conditional, low quality of evidence.

Shinginaet al., AJG , 2023

7/20/2023
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Management: Hemodynamics and Renal
Failure

Norepinephrine
(0732)

« Similar to septic shock
+ high cardiac output
« low systemic vascular resistance

Vasopressin/ Terlipressin
(5/32)

. . . Placebo Dopamine Fheayleghnine
« decreased effective circulating ‘ 7 | ‘ o ‘ prss
#open-fabel dobutamine allowed
Norepinephiine  Dopamme Risk Rabo Risk Ratio open-label vasopressors allowed
e % LH. Fi 2 -1 "
fwdyo Subgroup _ Events _ Total Events Total Weight M-H.Fixed, 5% Cl M-H, Fixed. 9% CI p— T —
Chen 12 ’ - u @ 3% LTS FEO ] j—
De Backer 110 3 0 21 s suw 092 PA2 104 opea-fabel dobutamine allowed in 6/7 trials, open-label vasopressors allowed ¥/ 7 mids
High 2008 r u " u uw 101 D, 137 ] . ———
i v 5 6 s A pppaely L open-fabel vasopressors all owed 6 7 trials
Marnk 14 3 » “ L] 14% 043 P2, 185] e O open-label vazopressors allowed 4/ 14 trials and not stated in 7/14 triale, forbidden in /14 triale
Marthur 07 I B R I oMpe, 1] —
Marlin 197) [ u woow uw 0.n P, 137) =
Patel w010 3 il o 1M MHiw 086 D4, 113) [
Rugkonen 1593 ‘. s 13 e 183,30 —
Wu 10 ] u B uw om P38, 4 0] —_—
Znuangyu 211 u o " L] rm 02 D, 1751 ]
Total (5% Cby o o 1000% .09 (0.0, 0.9%) L 2
Tolal events " a0
Heterogenely, Chi = .40, df = 30 (P = 0.96) P wom + = T + H
Testfor overall efect Z= 222 (P =008 " Faunuire narsninanhrine Favesirs danamine

Norepinephrine vs. dopamine 28d mortality

Abni et al., Plos One , 2015

30
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Management: Hemodynamics and Renal
Failure

Key concepts
°In patients with ALF and hypotension, IV fluid resuscitation should be initiated.
*RRT should be considered early in patients with acute kidney injury, electrolyte or metabolic
abnormalities, and/or volume overload.
°In patients with ALF requiring RRT, we recommend CRRT over intermittent hemodialysis.

Recommendations
* In patients with ALF, we recommend norepinephrine as the first-line vasopressor for
hypotension refractory to fluid resuscitation. GRADE recommendation: strong, moderate
quality of evidence.
* In patients with ALF with hypotension not responsive to norepinephrine, we suggest adding
vasopressin as a secondary agent. GRADE recommendation: conditional, low quality of
evidence

Shinginaet al., AJG , 2023

31
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Management: DILI

TABLE 3 - The Implicated HDSs in Waitlisted Patients With DIALF During 1995-2020 2
b I d I Osyn c rat I c D I LI ovenall 1995-2003 2004-2012 2013-2020
HDS
n=61 n=7 n=19 n=35
[ ]
Not dose dependent - 3 o —
. Weight loss 7 1 2 5
* Variable latency s ; . .
. . . Oxylite Pro “ None None 4
* Antimicrobials followed by CAM p— ; 2 :
Green tea extract 2 None None 2
* Subacute DILI has less favorable sl ; ;
Banaba 1 None 1 None
progn05|s Cleansing 1 None None 1
Energy enhancer 1 None None 1
Garcinia cambogia 1 None None 1
Kamdudha Ras/Mahamanjisthadi Kwath 1 None 1 None
Kava 1 1 None None
Khat 1 None None 1
Lipolyze 1 Noni 1 None
Maca root 1 None None
Nerve renew 1 None None 1
Tesla 1 None None ;

Abni et al., Plos One , 2015
etal Ann of Gastro 2021

32
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Management: DILI
.
NAC Control Odds Ratio Odds Ratio
Study or subgroup Events Total Events Total Weight M-H. Fixed. 95% C| Year M-H. Fixed. 95% CI
Kortsalioudaki ef af 2008 9% 1M 44 50 181%  1.46[0.69,3.11] 2008 =
Lee of al 2009 2 47 12 44 110%  2.35[0.98,564] 2009 =
Mumtaz et al 2009 57 81 61 92 282%  1.21[0.63,2.30] 2009 T
Squires et afl 2013 67 92 64 90 292%  1.09[0.57.208] 2013 -
Parkas e a/ 2016 1M 118 7 16 36% 283067, 12.02] 2016 1
Nabi et al 2017 29 40 19 40 BT% 2.91[1.15,7.39] 2017 —
Darweesh of al 2017 B4 85 57 70  12% 19.16[2.44, 150.55] 2017 ——
N Total (95% CI) 472 411 100.0% 1.77 [1.30, 2.41) *
Etiology N-acetylcysteine  Control Total Total events 360 264
- e = 0.001 0.1 10 1000
Drug-induced liver failure 48 45 102 Higher in control. Higher in NAC
Viral hepatitis 115 98 213 .
Overall Survival
Autoimmune 15 17 32
Metabolic 29 16 45 NAC Control Odds Ratio Odds Ratio
. . ‘ _ Study or subgroup Events Total Events Total Weight M-H, Fixed, 95% C| Year M-H, Fixed, 95% CI
Other (infection, undetermined, 139 145 284 Kortsalioudaki ef af 2008 a8 111 13 59 186%  2.70[1.31,554] 2008 ——
pregnancy-related etc.) Mumtaz ef a/ 2009 2 4 12 4 127% 2.35[0.98, 5.64] 2009 i
Lee ef al 2009 2 81 25 92 274% 1.75[092, 3.32] 2009 -
Squires ef al 2013 10 34 18 31 257%  030(0.11,0.84] 2013 —
Parkas ef a/ 2016 1 18 7 16 42% 283(067,12.02] 2016
Darweesh et al 2017 82 85 17 70  13% 85.22(23.81, 304.98] 2017 —
Nabi ef af 2017 29 40 19 40 101%  2.91[1.157.39] 2017 s
Total (95% CI) 414 352 1000% 285211, 3.85] *
Total events 234 m
0.001 0.1 10 100
Higher in control Higher in NAC
Transplant Free Survival
Walayat et al., Ann of Gastro, 2021

33
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Management: Hemodynamics and Renal
Failure

Key concepts
*In patients with APAP-ALI or APAP-ALF, the duration of NAC treatment
should be individualized based on the patient's clinical condition and
laboratory values.
«In patients with APAP overdose, we recommend single-dose activated
charcoal administration if ingestion is known to have occurred within 4
hours

universe.gi.org

Recommendations

* In patients with non-APAP ALF, we suggest the initiation of intravenous NAC.
GRADE recommendation: strong, moderate quality of evidence

Shinginaet al., AJG , 2023

34
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Management: AlH

universe.gi.org

Icteric
Acute AIH
* Acute severe AIH No coagulopathy
 Jaundice No encephalopathy
* No cirrhosis
Icteric
* INR>1.5 ASAIH oagulo athic (INR 21.5)
* Symptom onset <26weeks y & ph —— o
. o encephalopat
« ALFin 3-6% PRy
* Overlap with .
CLF o Icteric
* A
withALF  Coagulopathic (INR 21.5
* immune-mediated DILI 5 h T h'( )
« DILl-induced AIH Encephalapatie
Stravitz et al., Hepatology, 2023
Rahim et al., LTx, 2019
35
Virtual Grand Rounds universe.gi.org
Study Number of pts Steroid dose Groups Outcome Misc
De Martin, J Hep, 128pts with AS-AIH Dose at the 90% received Overall survival 88%  SURFASA score

2021

Kalliopi, Hep Res,
2019

Yeoman, J Hep, 2014

Yeoman, Hep, 2011

184 AS-AIH

32 pts with AS-AIH

72 pts with AS-AIH

discretion of
investigator (1mg/kg)

Methylpred 1g qd x3
or IV prednisolone
1mg/kg/day

Either oral
prednis(ol)one or
intravenous
hydrocortisone
(median dose

40 mg/day and
300 mg/day,
respectively)

Prednis(ol)one at a
dose of
40-60 mg/day

steroids

34 received steroids

23 received steroids

All treated

Complete response
more often in treated
vs non treated
groups

Untreated group
required LT more
often

Untreated group had
higher mortality

60% required LT, 20%
died

Treatment failure in
18%

Rahim et al., LTx, 2019
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Management: Hemodynamics and Renal
Failure

Key concepts

corticosteroids.
«In patients with AS-AIH that has progressed to ALF, we recom
early evaluation for LT.

universe.gi.org

*In patients presenting with AS-AIH, we recommend the use of IV

mend

Shinginaet al., AJG , 2023
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Liver Transplant Considerations: KCC

Table 11. Prognostic models

* Development of HE ->transfer o e
to transplant center

King's College Criteria Aterial pH (<7.3 after resuscitation) lactate (>3 mmol/L)
° KC C APAP-induced ALF OR all of the following: HE (>grade 3), creatinine
Non-APAP-induced ALF (>34 mg/dL), INR >65

INR (>6.5) OR three-fifths of the following etiology

* Non-APAP induced ALF e

INR (>35)

. Sens|t|V|ty 68% Clichy Criteria ::z;agtquc%) in age<30 OR factor V (<30%)
o) 0, Escudie Criteria (mushrooms) « Interval between ingestion and diarhea <8 hr or
. SpeCIfICIty 82AJ « Adecrease in prothrombin index <10% of normal

(approximately an INR>6 = 4 d after ingestion)
e APAP ind d ALF Swansea e (ALFP) Vot
Inauce ol
. » Polydipsia/polyuria
* Sensitivity 65% « Enceptalopay
o . » Hypoglycemia <4 mmol/L
. f 0,
Specificity 93% + Bovald uea > 340 ol
 Leukocytosis > 11 x 10°
« Ascites or bright liver on ultrasound
» Elevated transaminase > 42 IU/L
» Elevated ammonia > 47 wmol/L
 Renal impairment: Creatinine > 150 wmol/L
» Coagulopathy: PT > 14 seconds or APPT > 34s.
 Microvesicular steatosis on liver biopsy
ALF, i

universe.gi.org

Comments regarding use
MELD >33 for APAP-induced and MELD>32
for non-APAP-induced ALF

Sensitivity 74%

Specificity 67%

Sensitivity 65%

Specificity 93%

Sensitivity 68%

Specificity 82%

Sensitivity 56% for APAP-ALF

Sensitivity 50% for non-APA ALF

One should not wait on the development of
encephalopathy to determine transplant
evaluation.

6 or more findings are required in the absence
of another cause

. ALFP, N
normalized ratio; MELD, Model for End-Stage Liver Disease.

HE, hepati INR, international

Shinginaet al., AJG , 2023
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Liver Transplant Considerations: KCC

King College Criteria Systematic Reviews

Sensitlvity
i

SROC Curve

i 6
-specificity

APAP ALF

Symmatric SROC
AUC = 08143
SE(ALC) = 00616
Q" = DB4EY

| siat=00802

universe.gi.org

SROC curve Symmetric SROC
AUC = 0.8556
SE(AUC) = 0.0395
Q" =0.7866
Sensitivity SE(Q") =0,0378
1
2.9

L~ L /,/
/ / .
28 -
37
26

0 02 04 086 08
1-specificity

Non-APAP ALF

Craig et al., Alim Pharm and Ther, 2010
McPhailetal I Hep 2010

39
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Liver Transplant Considerations: MELD

Table 2. Individual and Pooled Sensi

ity, Specificity, and DOR for KCG and MELD

KCG MELD

Study Sensitivity Specificity DOR Sensitivity Specificity DOR
Pelaez-Luna et al, 2006 046 070 202 ort 073 688
Taylor ot al, 2006 031 084 687 054 088 817
Zaman et al, 2006 073 100 - os7 066 5081
Dhiman et al, 2007 047 088 673 076 087 655
Katoonizaceh et al, 2007 osr 064 1282 086 018 2178
Sehmidt & Larsen, 2007 058 083 576 058 054 163
Wl et al, 2007 030 090 380 070 068 483
Vantorne et al, 2007 078 082 12.00 081 082 45.00
Hadem et al, 2008 058 082 651 0865 069 419
Yamagishi et al, 2009 082 062 747 041 017 233
Bechmann ¢t al, 2010 022 068 061 077 078 11.08
Kurmar et al, 2010 034 074 146 0ra 067 550
Chen et al, 2011 [ 064 a3 085 0g2 2475
Cholongitas et a, 2012 o0ar 087 561 088 025 295
Craig el al, 2012 086 082 2657 100 050 —
Haderm et al, 2012 041 076 250 051 o079 286
Kurmar et al, 2012 082 073 434 073 086 534
Parkash et al, 2012 e 07 1714 078 071 900
Shakh et al, 2012 085 024 7 078 g2 1651
Manka et al, 2018 orz 090 2427 078 076 1097
Feng et al. 2014 048 083 471 070 081 953
Meccizabal ol al 2004 oz3 Pre isZ o o 0

‘Bagchi et al, 2015,
Poaled results 85% GI)

0.60 088 200 082 0.86 69,00
059 (0.56-0.62) .79 (0.F7-081) 527 (B67-757) 0.74 (0.71-0.77) 067 (0.64-069) T7.01{506-9.71)

Sensitivity

SROC curve

5 F-0
z .
£ .
2]
-
‘x o s

o

1-specificity

KCC
AUCO0.76

universe.gi.org

SROC curve

1-specificity

MELD
AUCO0.78

McPhail et al., Clin Gastro Hep, 2016
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Liver Transplant Consideration

Key concepts
+Identifying patients with ALF at risk of poor outcomes is important
and should trigger transfer to a transplant center early in
presentation.

Recommendations
* In patients with ALF, we recommend using either the KCC or MELD
score for prognostication. Patients meeting the KCC criteria or
presenting with MELD >25 are at high risk of poor outcomes. GRADE
recommendation: conditional, low quality of evidence.

Shinginaet al., AJG , 2023
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Evaluation Timeline

ICU Transfer Transplant Ineligible or Improvement
ED Presentation Transfer to transplant center

i S i Supportive Management
Initial Stabili PF agemen

42
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Liver Transplant Consideration

3.1 One year Patient Survival
Lout ooLT Odds Ratio s Ratio
Events Total Events Total Weight M.H, Random, 95% CI M.t Random, 05% CI.
2 % 1 7 6%  050p046ds ]
% 124 6 3% 496% 093030229 —=
6 21 486 2315 442%  151(056,300] —_—

* Graft considerations

* 18.2% of patients die or become too o
sick for LT

e LDLT

* SR and MA showed no difference in
survival

¢ 3 studies, 2533 adult patients, 155 3 5. Threeyear Patient
LDLT

il 2359 1000%  1.41[059,208] ———

u 485
Taur= 000, ChF=0.92,df=2 (P= 063); F= 0% T T . BT
I effect 7= 032 (P=0.75) Fatouts LDLT Favours DDLT

* ABO-I
* With non-A2 grafts s
* No ALF specific literature pibTeayea ot S

Shingina et al., Trans Rev , 2022
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Management: Transplant Considerations

Key concepts
«Identifying patients with ALF at risk of poor outcomes is important
and should trigger transfer to a transplant center early in
presentation.
*Multidisciplinary discussion involving the transplant team to
determine individual transplant candidacy should be undertaken at
the transplant center.
«In patients with ALF, listed as status 1A priority, LDLT may be
considered in centers with LDLT experience when DDLT is not readily
available.
«In patients with ALF, listed as status 1A priority, we suggest
consideration of ABO-I grafts in a rapidly declining patent.

Shinginaet al., AJG , 2023
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