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MO DAU
« Ton thwong gan do thudc (Drug-induced liver
injury — DILI) la van dé khé trong linh vwec gan mat

* Ban than ngu¢i xo gan (hay bénh gan man tinh
noi chung) thuwdng ngai st dung thudc

» Bac si ciling lo ngai xay ra DILI khi ké thudc cho
nguwol Xo gan

* Nguy co DILI & nguw®i xo gan co thwe sw tang?

» \Van dé chan doan va diéu tri DILI trén nguwdi xo
gan c6 gi can lwu y?



DILI: NGAY CANG BU'OC QUAN TAM

« Hon 650 loai thudc lién quan
» Chiém 30% trwdng hop viém gan cap

 Nguyén nhan suy gan cap phd bién nhat va
khoang 600 ca ghép gan hang nam tai My

 Nguyén nhan hang dau lam thudc bi rut ra khai
thi trvong

- Pwoc quan tdm ngay cang nhiéu: >1500 bai
bao trén Pubmed nam 2014, gia tang dang ké
sSo VoI trwdc do



PHAN LOAI DILI

2 loai DILI:

* DILI trwe tiép (ndi tai):

- C6 thé duv doan trwdc

- Thwong gap hon (1 — 100%)

- Phu thudc liéu lwong va thoi gian dung thudc
- Thoi gian khéi bénh ngan

- Biéu hién: hoai t té bao gan, tang AST/ALT,
khong tang AP

- Tr vong cao
- Vi du: acetaminophen




PHAN LOAI DILI

» DILI gian tiép (phan trng dac di):
- Chi xay ra trén mét so it nguwdi nhay cam

- Khong dw doan trwdc duwoc
- Hiém gap hon (1/1.000.000 — 1/5.000)

- Khéng phu thudc liéu lwgng, dwdng dung va
th&i gian dung thudc

- Thoi gian khéi bénh thay doi

- Lam sang da dang hon: hoai t& t& bao gan, tac
mat...



CO CHE GAY DILI TRUC TIEP

a Glucuronyl transferases +
sulfotransferases
Acetaminophen » Stable metabolites,
excretion
Glutathione
transferases
- TNes B Reduced
_NAPQI _ el expression
of CD44
) IL-10 :
Covalent binding, IL-6
oxidative stress Yy IL18
> binding
Y protein '

Hepatocyte damage Hepatocyte recovery Hepatocyte apoptosis

Khi qua liéu acetaminophen, qua trinh glucuronyl va sulfat hoa
bi bado hoa, lwong thudc dwoc CYP isoenzyme chuyén hoa gia
tang, tao ra ndng dé cao NAPQI (chat gay doc gan)

Mechanisms of drug-induced liver injury: from bedside to bench. Nat Rev Gastroenterol Hepatol. 2011



CO CHE GAY DILI GIAN TIEP

Common MHC Il

Drug +
protein

Variable MHC Il
(susceptible to DILI)

b APC ,

protein

Hepatocyte death

Sy khac nhau vé MHC 16p Il dan dén khac nhau veé rénh gan
peptide, dwa dén 2 két qua:

a. Khdong hoat hoa T cell (dung nap thudc)
b. Hoat hoa manh T cell gay DILI

Mechanisms of drug-induced liver injury: from bedside to bench. Nat Rev Gastroenterol Hepatol. 2011



BENH CANH LAM SANG

Bénh canh da dang

* Tang men gan khong triéu chirng: ALT tang
nhe (< 3 ULN) va khong tiép tuc tdng du van
dung thudc

» VViém gan cap (hoai t& t& bao gan): giong
VGSV cap

» TAc mat: gidbng tac mat ngoai gan (vang da,
ngwra, phan bac mau, ALP tang cao va ALT
tang nhe)

» HON hop: tang ca AST/ALT va ALP



BENH CANH LAM SANG

« Gan thoai hoa mo

- Biéu hién ngoai gan: phan rng qua man, giong
mononucleosis, ton thwong da co quan

* VIEm gan man
« TAc mat man
« Xo hoa, xo gan

« Bénh mach mau: tac tinh mach gan, hoi chirng
tac nghén xoang hang...

* Viem gan dang u hat
 Adenoma, angiosarcoma, HCC



Host factors

Age
Gender

Pregnancy

Malnutrition

Obesity

YEU TO NGUY CO DILI

Environmental factors

Smoking
Alcohol consumption

Infection and inflam-
matory episodes

Diabetes mellitus

Co-morbidities including
underlying liver disease

Indications for therapy

Drug-related factors

Daily dose
Metabolic profile

Class effect and
cross-sensitization

Drug interactions
and polypharmacy

ACG Clinical Guideline: the diagnosis and management of idiosyncratic drug-induced liver injury. Am J Gastroenterol. 2014



THAY POl CHUYEN HOA THUOC
KHI XO GAN

Table 2 | Potential changes in drug handling in
cirrhosis™ 2026

Pathophysiological factor  Clinical consequence

Reduced hepatic blood Higher bioavailability/serum levels
flow/lower first-pass
extraction and portosy
stemic shunting

Hypoalbuminaemia Less protein binding (increased
serum concentrations)
Ascites/oedema Increased volume of distribution
for hydrophilic drugs
Portal gastropathy Altered (increased or decreased)
drug absorption
Loss of CYP metabolic Reduced first-pass metabolism/
activity clearance
Reduced glutathione Increased toxicity
stores
Impaired biliary Increased serum concentrations
excretion
Impaired renal Increased serum concentrations
excretion

Review article: prescribing medications in patients with cirrhosis - a practical guide. Aliment Pharmacol Ther. 2013



NGUY CO DILI TREN NGU Ol XO' GAN

» Toa thudc ngudi xo gan thwdng cé nhiéu loai
Vi xo' gan c6 nhiéu bién ching va thuwdng co
nhiéu bénh khac kém theo. Nhiéu ngudi xo
gan s dung thudc cé ngudn goc thdo duoc

 Khdng c6 bang chirng cho thay DILI (ca truc
tiép va gian tiép) xay ra nhiéu hon & ngudi xo
gan, ngoai trtr mét vai loai thudc nhat dinh

The use of potentially hepatotoxic drugs in patients with liver disease. Aliment Pharmacol Ther. 2008
Review article: prescribing medications in patients with cirrhosis - a practical guide. Aliment Pharmacol Ther. 2013
ACG Clinical Guideline: the diagnosis and management of idiosyncratic drug-induced liver injury. Am J Gastroenterol. 2014



NGUY CO DILI TREN NGU Ol XO' GAN

« Ngudi xo gan c6 thé dung nap tot voi
acetaminophen & liéu khéng cao (<2,5
gr/ngay) va ngan ngay

* Nguoi xo gan con bu khong tang nguy co DILI
khi st dung statin, nguoec lai co thé c6 Ioi
(giam ALTMC, giam nguy co HCC va bénh gan
mat bl). Tuy nhién, khéng dwoc sir dung trén
ngwdi xo gan mat bl vi nguy co huy co van

The use of potentially hepatotoxic drugs in patients with liver disease. Aliment Pharmacol Ther. 2008
Review article: prescribing medications in patients with cirrhosis - a practical guide. Aliment Pharmacol Ther. 2013
ACG Clinical Guideline: the diagnosis and management of idiosyncratic drug-induced liver injury. Am J Gastroenterol. 2014



THUOC CO NGUY CO XAY RA DILI CAO HON
KHI DUNG O NGUO'l XO GAN
» Thudc khang lao (vd: INH, PZA, Rifampicin)
« HAART (vd: Nevirapine)
* Methimazone
* Methotrexate
» Tamoxifen
* Nefazodone
* Propoxyphene
* Valproate
* Vitamin A
* Azithromycin

The use of potentially hepatotoxic drugs in patients with liver disease. Aliment Pharmacol Ther. 2008
Review article: prescribing medications in patients with cirrhosis - a practical guide. Aliment Pharmacol Ther. 2013



PO NANG DILI TREN NGU'O'l XO GAN

Nghién ctru DILIN tai My thu thap 899 ca DILI:

* 89 ca (10%) co6 bénh gan man tinh

 Khong khac biét vé ty 1& DILI gitra nhém co va
khong co bénh gan man, ngoai trw:
Azithromycin (5,6% so véi 1,2%, p=0,02)

* DILI cO vé nang hoon & nhom c6 bénh gan
man (p=0,09)

* Ty lé ttr vong cao hon cO y nghia (16% so
v&i 5,2%, p<0,001)

Features and Outcomes of 899 Patients With Drug-Induced Liver Injury: The DILIN Prospective Study. Gastroenterology 2015



PO NANG DILI TREN NGU'O'l XO GAN

Nghién ctru tai Thai Lan b ..

thu thap 6516 ca tir 2009
dén 2013:

* DILI'& ngwoi xo gan co
th&i gian nam vién dai
va ty Ié tir vong cao
nhat (gan 50%)

* Nguy co’ tr vong tang
cao & nguwdi Xxo gan
(HR: 2,72)

03

wﬂom
0%

04 _

Cumulative survival

Cirrhosls

oo

Survivel days

The incidence, presentation, outcomes, risk of mortality and economic data of drug-induced liver injury from a national
database in Thailand: a population-base study. BMC Gastroenterol. 2016



CHAN DOAN DILI

 Chan doan DILI con nhiéu kho khan, nhiéu
trwdng hop chan doan 1am hay bj bd s6t

» Khdng co tiéu chuan vang, DILI 1a chan doan
loai trir (cac ton thwong gan khac):

- Bénh st phu hop
- Marker VGSV am tinh

- Khéng viém gan do rwou, tw mién, thiéu mau
cuc bo, NASH

- Khéng cé bénh gan di truyén
- Khong c6 bénh dwong mat/tdi mat

ACG Clinical Guideline: the diagnosis and management of idiosyncratic drug-induced liver injury. Am J Gastroenterol. 2014



CHAN POAN
DILI THEO
ACG GUIDELINE

Abnormal liver enzymes

|

Thorough history & physical
cawlaemdewofmm
herbals and dietary supplements

'

‘Calculate R value*

A value = Serum (ALT/ALT ULN) + (Alk P/Alk P ULN)

l

v v v
RAvalue =25 2<Rvalue<5 Rvalue <2
(Hepatocellular) (Mixed) (Cholestatic)

rl

1st line tests: Acute viral hepatitis
serologies, HCV RNA & autoimmune
hepatitis serologies; imaging studies
(e.g., abdominal ultrasound)

2nd line tests on a case by case basis:

ceruloplasmin, serologies for less
common viruses (HEV, CMV, and

EBV), liver biopsy

o

l S

1st line tests: Acute viral hepatitis 1st line test: imaging studies

serologies, HCV RNA & autoimmune  (Abdominal ultrasound)

hepatitis serologies; imaging studies

(e.g., abdominal ultrasound) 2nd line tests on a case by case basis:
Cholangiography (either endoscopic or

2nd line tests on a case by case basis: MR based), serologies for primary

ceruloplasmin, serologiesfor less biliary cirrhosis, liver biopsy

common viruses (HEV, CMV, and

EBV), liver biopsy

=

Assessment of data, causality assessment and diagnosis:

1. Assessment of data:
a, Completeness: (Table 4) (non-DIL! etiologies reasonably excluded)
b. Literature review by use of LiverTox (22) and PubMed.

2. Clinical judgment for final DILI diagnosis

3. Expert consultation if doubt persists



LIVERTOX

 Ngudn théng tin online méi
vé DILI ctia NIH
https://livertox.nih.gov/

- Day du théng tin vé DILI,

¢ bao gém thong tin chi tiet

~ cho tteng nhom thuoc, loai

LIVEI'TOX thuoc lién quan dén DILI,

direct link t&i cac TLTK va

nguon théng tin online khac

« CO thé glri case report lién
quan dén DILI




CHAN DOAN DILI TREN NGUO'l XO GAN

 Chan doéan DILI trén ngwdi xo gan con khé
khan hon nhiéu (kém theo bé&nh viém gan nén
v&i men gan thwdng tang, nhiéu bénh Iy khac,
bién chirng xo’ gan, dung nhiéu thudc, thiéu
hwéng dan vé DILI & ngudi xo gan...)

» Ngoai cac nguyén nhan khac, can nghi dén va
chan doan DILI khi c6 xuat hién triéu chirng
ma&i lién quan dén gan hay dot ting men gan
trén ngwoi xo gan

ACG Clinical Guideline: the diagnosis and management of idiosyncratic drug-induced liver injury. Am J Gastroenterol. 2014
Diagnosis and Management of Drug-Induced Liver Injury (DILI) in Patients with Pre-Existing Liver Disease. Drug Saf. 2016
Drug-Induced Liver Injury in Patients With Preexisting Chronic Liver Disease in Drug Development:

How to Identify and Manage? Gastroenterology. 2016



CHAN DOAN DILI TREN NGUO'l XO GAN

 TAng men gan trén xo gan: st dung ALT nén
phu hop hon so v&i ULN nhwng chuwa co tiéu
chuan rd rang (2x hoac 3x)

» PAi khi ALT tang khéng nhiéu trong DILI trén
X0’ gan, ma biéu hién bang suy chlrc nang gan:
tang bilirubin, PT kéo dai, bénh ndo gan, bang
bung (dot cap cua suy gan man)

« Can loai trir cac kha nang ton thwong gan hay
suy chirc ndng gan khac, nhat la dot tién trién
bé&nh viém gan nén

ACG Clinical Guideline: the diagnosis and management of idiosyncratic drug-induced liver injury. Am J Gastroenterol. 2014
Diagnosis and Management of Drug-Induced Liver Injury (DILI) in Patients with Pre-Existing Liver Disease. Drug Saf. 2016
Drug-Induced Liver Injury in Patients With Preexisting Chronic Liver Disease in Drug Development:

How to Identify and Manage? Gastroenterology. 2016



~ PHAN BIET DILI VA ‘
POT TIEN TRIEN BENH VIEM GAN NEN

CLD  Favors DILI Favors Nat’| Prog

HBVY  ALT rise w/ undetect DNA ALT flare

HCV  ALT with undetectable mild fluctuations ALT
HCV-RNA with persistent viremia

NAFLD  acute ALT rise mild fluctuations ALT

ETOH ALT>100 and >AST AST<300 and ALT<100

PBC  anyacute rise in ALT/AST/AP  mild fluctuations in LTs
Cirrhosis  ALT>AST AST>ALT



Thang diém
chan doan
RUCAM
(Roussel Uclaf
Causality
Assessment
Method)

DILI Scoring:

Highly probable >8
Probable 6-8
Possible 3-5
Unlikely 1-2
Excluded <0

RUCAM in Drug and Herb Induced Liver
Injury: The Update. Int J Mol Sci. 2015
https://livertox.nih.gov/rucam.html

Items for Hepatocellular Injury Score Result
1. Time to onset from the beginning of the drug/herb
. 5-90 days (rechallenge: 1-15 days) +2 S
. <5 or >90 days (rechallenge: >15 days) +1 o
Alternative: Time to onset from cessation of the drug/herb
. <15 days (except for slowly metabolized chemicals: >15 days) +1 B
2. Course of ALT after cessation of the drug/herb
Percentage difference between ALT peak and N
. Decrease = 50% within 8 days +3 o
. Decrease = 50% within 30 days +2 a
v No information or continued drug use 0 o
. Decrease = 50% after the 30th day 0 o
. Decrease < 50% after the 30th day or recurrent increase —2 o
3. Risk factors
. Alcohol use (current drinks/d: >2 for women, >3 for men) +1 o
. Alcohol use (current drinks/d: <2 for women, <3 for men) 0 o
° Age = 55 years +1 o
. Age <55 years 0 Bl
4, Concomitant drug(s)/herb(s)
° None or no information 0 o
. Concomitant drug /herb with incompatible time to onset 0 o
. Concomitant drug/herb with compatible or suggestive time to onset -1 a
° Concomitant drug /herb known as hepatotoxin and with compatible or suggestive time to ) ..
onset delete marking right side above 2
. Concomitant drug/herb with evidence for its role in this case (positive rechallenge or 3 =
validated test) -
5. Search for alternative causes nz;;akﬁ“f e Tick if not done
Group I (7 causes)
. HAV: Anti-HAV-IgM o o
v He atoblhary sonography / colour Doppler o o
. : Anti-HCV, HCV-RNA o o
. H_EV Anti-HEV-IgM, anti-HEV-IgG, HEV-RNA o o
. Hepatobiliary sonography/colour Doppler sonography of liver vessels/ = G
endosonography/CT/MRC
° Alcoholism (AST/ALT = 2) o a
v Acute recent hypotension history (particularly if underlying heart disease) a a
Group II (5 causes)
. Complications of underlying disease(s) such as sepsis, metastatic malignancy, autoimmune
hepatitis, chronic hepatitis B or C, primary biliary cholangitis or sclerosing cholangitis, genetic liver o o
diseases
. Infection suggested by PCR and titer change for
o  CMV (anti-CMV-IgM, anti-CMV-IgG) o o
e EBV (anti-EBV-IgM, anti-EBV-IgG) o a
o HSV (anti-HSV-IgM, anti-HSV-IgG) - =
* VZV (anti-VZV-IgM, anti-VZV-IgG) o o
Evaluation of groups Iand II
. All causes-groups [ and II—reasonably ruled out +2 o
° The 7 causes of group I ruled out +1 a
. 6 or 5 causes of group I ruled out 0 o
. Less than 5 causes of group I ruled out 2 a
° Alternative cause highly probable -3 o
6. Previous hepatotoxicity of the drug/herb
. Reaction labelled in the product characteristics +2 a
. Reaction published but unlabelled +1 a
. Reaction unknown 0 o
7. Response to unintentional reexposure
. Doubling of ALT with the drug/herb alone, provided ALT below 5N before reexposure +3 o
. Doubling of ALT with the drug(s)/ herb(s) already given at the time of first reaction +1 o
. Increase of ALT but less than N in the same conditions as for the first administration -2 a
. Other situations 0 o

Total score for the case




THANG DIEM CHAN POAN RUCAM

/!

2. Exclude other likely
etiologies

2

E.g., acute viral hepatitis,
alcoholic hepatitis, biliary
diseases, autoimmune
hepatitis, cardiovascular
(congestive hepatopathy or
shock).

1. Check if liver injury is
temporally
related to drug initiation

v

2. Discontinue suspect
drug(s)

3. Close observation

Drug taken 5-90 days
before liver injury — consider

\ potentially related to drugs

2. Check concomitant
medications

v

v

i

ALT decreases >50% in <30 days
after drug stopped — likely DILI

Product labeling, publications,
and resources listed at the
end of this slide set

+ RUCAM scoring

+ Re-challenge (rarely justified)

|

Diagnosis

RUCAM in Drug and Herb Induced Liver Injury: The Update. Int J Mol Sci. 2015

https://livertox.nih.gov/rucam.html|



PIEU TRI DILI

» Ngwng thudc nghi ngé cang sém cang tot

» Nhap vién ngay khi c6 vang da, rdi loan chirc
nang déng mau, bénh nado gan

« Khéng s dung lai thudc da gay DILI
- Diéu tri dac hiéu

- Acetaminophen: N-Acetylcystein

- Valproic acid: L-carnitine

Review article: drug-induced liver injury in clinical practice. Aliment Pharmacol Ther. 2010
ACG Clinical Guideline: the diagnosis and management of idiosyncratic drug-induced liver injury. Am J Gastroenterol. 2014



PIEU TRI DILI

« Steroid c6 thé dwoc

stir dung trong DILI nang

(suy gan cap), viém gan tw mién hay qua man

do thudc. Tuy nhién,

théng tin vé an toan va

hiéu qua con han ché

* N-Acetylcystein: co t
suy gan cap voi bén
knong do acetamino

» Thay huyét twong
* Ghép gan

né ding cho nguwdi I&n ¢
N nao gan do | hay Il

bhen (ké ca DILI gian tiép)

Review article: drug-induced liver injury in clinical practice. Aliment Pharmacol Ther. 2010

ACG Clinical Guideline: the diagnosis and management

of idiosyncratic drug-induced liver injury. Am J Gastroenterol. 2014



NGAN NGUA DILI TREN NGUO'l XO GAN

» Gi4do duc cho bénh nhan va ngwdi ban thudc

» Tranh, han ché dung thudc gay DILI cao, nhat

|a thudc co tang nguy co DI

Top 10
nhom thudc
va loai thudc
gay DILI tai
My (n=899)

Features and Outcomes of 899 Patients With Drug-Induced Liver Injury: The DILIN Prospective Study. Gastroenterology 2015

_| @ ngudi Xxo gan

Therapeutic classes n Individual agemsy n

1 Antimicrobials 408 | 1 Amoxicillin-Clavulanate 91

2 | Herbal and dietary supplements | 145 | 2 Isoniazid 48

3 Cardiovascular agents 88 3 Nitrofurantoin 42

4 Central nervous system agents 82 4 | Sulfamethoxazole/Trimethoprim | 31

5 Anti-neoplastic agents 49 5 Minocycline 28

6 Analgesics 33 6 Cefazolin 20
7 Immunomodulatory 27 7 Azithromycin 18
8 Endocrine 20 8 Ciprofloxacin 16
9 Rheumatologic 13 9 Levofloxacin 13
10 Gastrointestinal 12 | 10 Diclofenac 12




DILI DO THUC PHAM CHUC NANG
VA THAO DUQOC

 Nguyén nhan chinh gay DILI & chau A

» Thudc dong y la nguyen nhan hang dau gay
suy gan cap do thudc & VN (Lé Quang Thuan)

» Ngay cang phd ble,n do nhiéu ngudi st dung,
chat lwong san xuat chua chuan hoa, 1an tap
chat, ham lvong thuéc khong duoc kiem soat

» Nhiéu nguwdi bénh gan man st dung TPCN va
thao duoc

» DILI lién quan nhiéu chat khac nhau trong
TPCN hay thao dwoc. Co thé gay DILI trwe tiép
hay gian tiép
A prospective nationwide study of drug-induced liver injury in Korea. Am J Gastroenterol. 2012
ACG Clinical Guideline: the diagnosis and management of idiosyncratic drug-induced liver injury. Am J Gastroenterol. 2014



NGAN NGUA DILI TREN NGUOIl XO GAN

» Can nhac st dung thudc co6 kha nang gay DILI
dwa trén lgi ich va nguy co cho tirng nguoi

« Hwéng dan bénh nhan thdng bao ngay néu
xuat hién céc triéu chirng nhw vang da, dau
bung, budn nén, ndn, ngta...

* Theo dbi xét nghiém men gan trong khoang 4
— 6 tuan (gan hon néu c6 suy gan hay nguy co
DILI cao), nhat |a trong 6 thang dau

ACG Clinical Guideline: the diagnosis and management of idiosyncratic drug-induced liver injury. Am J Gastroenterol. 2014



KET LUAN

» DILI & nguwdi xo gan can dwoc quan tam:

- DILI n6i chung xay ra ngay cang nhiéu hon do st
dung thudc, TPCN va thdo dwoc phd bién hon

- Nguwoi xo gan thuwdng dwoc ké nhiéu loai thude

- M6t sb thude (khdng phai tat ca) co nguy co xay
ra DILI cao hon & nguwdi xo gan

- DILI & ngwdi xo gan nang hon, hoi phuc 1au hon
va dé gay t vong hon

» Can nghi ng®, chan doan som DILI trén ngudi xo
gan va ngwng ngay cac thuéc nghi van



CHAN THANH CAM ON



