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Recent advances in clinical practice

Diagnosis, management and
prevention of drug-induced liver

injury

S Verma,' N Kaplowitz?

ABSTRACT

Drug-induced liver injury (DILI) is increasingly being
recognised as a significant cause of both acute and
chronic liver disease. The most commonly implicated

ADRs were reported by a 3 year French prospective
community study where the global crude annual
incidence rate was 13.9 (SD 2.4) per 100 000
inhabitants. A more recent French impatient
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Silymarin protects liver against toxic effects of anti-tuberculosis
drugs in experimental animals
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A4T2 genotype guided regimen reduces isoniazid-induced
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four-drug standard treatment of tuberculosis: A randomized
controlled trial for pharmacogenetics-based therapy
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Junichi Azuma & Masako Ohno & Ryuji Kubota, et al. NAT2 genotype guided regimen reduces isoniazid-induced liver
injury and early treatment failure in the 6-month four-drug standard treatment of tuberculosis: A randomized
controlled trial for pharmacogenetics-based therapy Eur J Clin Pharmacol (2013) 69:1091-1101
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Tsuyoshi Yokoil and Miki Nakajima. Toxicological Implications of Modulation of Gene
Expression by MicroRNAs TOXICOLOGICAL SCIENCES 123(1), 1-14 (2011)



InGEaT SRR IR AT ISERITAR

WEILZ AL 08 T BAE T K 16 X RHE b
01 B AL TG H L (AK) 09 PRSI & e s B
02 VT 7645 MR EE [ «10 15 22 T 25 K% s i s P98 1 o
11 i A A M i AR = e

*12 VLIMEYL T 25 = PR P
*13 WAL TT 45 A% 0w B i P
14 = BT R = NREER

04 WL AT I yE R & b s 2= e
05 VL4 5 DY EE e

06 3L T PLBH T B 3} 2= e 15 | VU R T T R DU N BB
07 Ll Z< 25 B s 1= B
B ‘ ‘ 1200451 , ZH
AN PHEZLEBIRYE & . BB =8
o

e [ 3 e Lo S R Y I R I RRIGFREH S



AT TIRe R & R MG #ZaTT

* MEBE I E ST




Challenges in Reintroducing Tuberculosis Medications
after Hepatotoxicity

Jussi Saukkonen

Department of Medicine, Pulmonary Center, Boston University School of Medicine

(See the article by Sharma et al, on pages §33-839.)

The potential for medications to cause he-
patotoxicity has troubled clinicians treat-
ing tuberculosis (TB) for decades. Con-
sequently, treatment-limiting biochemical
thresholds and symptom screens have
been used to forestall the development of
severe TB drug—induced liver injury (TB-
DILI). If treatment has been interrupted
becanse of suspected hepatotoxicity, di-
agnostic studies are undertaken, and a pe-
riod of time for hepatic biochemical nor-
malization ensues. The clinician then
rechallenges the patient with all or some
of the drugs used in the initial regimen.
These steps can take more than a month
and require additional clinic visits with re-
peated clinical and biochemical monitor-
ing. During this time, the patient may be
treated with sub-optimal, alternative reg-
imens. The time required to achieve nep-

The prospective study by Sharma et al
[1] in this issue of Clinical Infectious Dis-
enses assesses 3 strategies for rechallenge
with TB medication after a hepatotoxic
event. Of the 273 patients who were ini-
tially identified as having experienced TB
medication—related hepatotoxicity, 58 pa-
tients who were pregnant, had a history
of alcoholism or chronic liver disease, were
taking concomitant hepatotoxic medica-
tion, or had human immunodeficiency vi-
rus infection were excluded. Four of these
patients had died before rechallenge (3 due
to liver failure and 1 due to progressive
tuberculosis). Altogether, 175 patients
with normalized liver biochemistry test re-
sults were randomized to either simulta-
neous rechallenge or one of 2 sequential
rechallenge regimens, each lasting at least

ter of identifying which TB dmg caused
the problem, either through actual re-
challenge with all of the drugs that had
been used initially or through successtul
reintroduction of all but 1 of the initial
TB medications, which is then presumed
to be the hepatotoxic agent. In practice,
the clinician tries to determine whether
alanine aminotransferase (ALT) level and/
or total bilirubin increase to the same level
as that achieved during the initial hepa-
totoxic event; to identify a particular drug
as being hepatotoxic and to avoid it; and
most critically, to find a regimen that the
patient can tolerate.

The authors found that there was no
difference in the rate of recurrent hepa-
totoxicity among patients who underwent
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_ If it is thought that the liver disease is caused by the anti-TB drugs, all drugs should _
it is thought that the liver disease is caused by the anti-TB drugs, all drugs should

e stopped. If the patient is severely ll with TB and it is considered unsafe to stop TB

treatment, a non-hepatotoxic regimen consisting of streptomycin, ethambutol and a

fluoroquinolone should be started
It symptoms recur or liver function tests become abnormal as the drugs are reintro-
- duced, the last drug added should be stopped. Some ad with rifampicin _

[f TB treatment has been stopped, it is necessary t{ wait for)liver function tests to
revert to normal and clinical symptoms (nausea, abdominal pain) to resolve before
reintroducing the anti-TB drugs. If it is not possible to perform liver function tests, it
is advisable to wait an extra 2 weeks after resolution of jaundice and upper abdominal
tenderness before restarting TB treatment. If the signs and symptoms do not resolve
and the liver disease is severe, the non-hepatotoxic regimen consisting of streptomy-
cin, ethambutol and a fluoroquinolone should be started (or continued) for a total of
18-24 months (7).



luced, the [ast arug adaed should be stop
becatse it is less likely than isoniazid or pyrazinamide to cause heparotoxteityamc
s the most effective agent (7, ). After 3-7 days, isoniazid may be reintroduced. In
natients who have experienced jaundice but tolerate the reintroduction of rifampicin

ped. Some adavise starffng with ritampicin

and isoniazid, it is advisable to avoid pyrazinamide.

o B
WA §

1. Sy g sm+

'ﬁ'

B a8 2 & o EINHR RMP 45 & 8 AF £ 68 it G B

At AP LTS EE— A LS BRIk d
&0 INHE & 5+ 5

AMP » 3 = ¢

CINHEL 37 8 5 64 7 4% 8 /1 ( early bactericidal

activity ) - = pLil 2 il b 55 AR P & 4 B & - o0 § BE R aF AL PE e

o

2. i — be A HUES HK BE 48 B o

A {E ] et A Bz AEm

ety » Ry THE A E g - XN ERMP » 4 5 fo A INH -




CE L 20 0!

AR %545 9]

Taiwan Guidelines for TB Diagnosis & Treatment

TEHRALETEARTHE %
x e [RAP A

WP E R A

(e Eg8E)
IR/ T HEB TiRiR
2% Fi1-% FEHR
Fa8 HKE®H BN
HiEN £ 1 AWE
% 8

3 F ¥4

FRFTAEEEEF IMAHAEET EMARAHEY
FRAEREEHREET FBNHEET EMERREEY

oML EEmTHAs HR

2011 % 3 R




M BRI AL TE




MEZ IR I4%

BN
o XTI YA AN . FIFE
MR A A P35 R A T A2 69 F
R 5% 2R R4S 6916 B 50 5F



® 3 i A% s Bt A2 A B A% T 4R &9 BT o) fit Fo

B AR BIET, RS ELRA

%,

W VAT R 69 s = T4, #%%‘]"tiﬂaﬂb‘

Ao ] By

OHFTHEFREARBNRK, RP)

20 JL IR R P -E-RT 9y A6 694

Ot L AL AR T MR, LERAT
B AP AER, IRENLERIE 8

Fefe N B 69 B e



® iL R 'Fié\)%’sl‘ﬂkﬁ‘%ﬁnﬁél mAMHER, A
BTz al e, Ry A6 & ks
&, RAEMEFHE, FRLRBRR B

O EAMTHEEET MR, WiniEsk
B AR, MR, R

B B3E , Rl B at $ A AR 7 38 e B 4 A
B EAE R AR B B A SR AE A
® AT SRR &

EAk 3 —F BALH T A F 2%

AT IR = 6 54 Bh 08 77
O%Kﬁﬁ%ﬁ%%ﬁ%@ﬁ# = BH P
R, KLA RS SR IE R &



TLE K 24 o PEAT ]

O 5. MEHLWAE, Mk
B 4P BT 24

O Wi HERRWILBT, 2 RY
W, FRHRAIAEZRA

L5 WHHMTHTER,
AN Rk 182






FEAL/ EFALRF
#HIE: pARE

£ Bt B )7
54




IR . e S KIEEYE tubercle@shaphc.org

v 1 Shuihua Lu* Yufang Zheng,Tao Li.et,al. Clinical Findings for Early Human Cases of
Influenza A(H7N9) Virus Infection, Shanghai, China. Emerg Infect Dis [Internet]. 2013
Jul [date cited]. [Epub ahead of print]

v 2 Zeng Mei, Shuihua Lu * Xianzheng.et,al. Avian Influenza A(H7N9) Virus Infections,
Shanghai, China Emerg Infect Dis [Internet]. 2013 Jul [date cited]. [Epub ahead of
print]..

v 3 and treatment of two patients with avian influenza virus Shuihua Lu, Xuhong Xi,
Yufang Zheng, et al. Aalysis of the clinical characteristics (H7N9) . BioScience Trends.
2013; 7(2):109-112.

v 4 Xuhui Liu, Tao Li, Yufang Zheng, Ka-Wing Wong, Shuihua Lut and Hongzhou Lu. Poor
responses to oseltamivir treatment in a patient with influenza A (H7N9) virus infection.

Emerging Microbes and Infections (2013) 2, e27; do0i:10.1038/emi2013.30

v 5 Hai-Nv Gao, Hong-Zhou Lu, Bin Cao, Bin Du, Hong Shang., Jian-He Gan,, Shui-Hua Lu,
Clinical finding in 111 case of influenza A (H7N9) virus infection. N Engl J Med 2013.
DOI: 10.1056/NEJM0a1305584_130613

4 6 Yuwen Hu, Shuihua Lu, Zhigang Song. Association between adverse clinical outcome
in human disease caused by novel influenza A H7N9 virus and sustained viral shedding

and emergence of antiviral resistance . Lancet, www.thelancet.com Published online

May 28, 2013 http://dx.doi.org/10.1016/50140-6736(13)61125-3

v IF>110


mailto:tubercle@shaphc.org
http://www.nature.com/emi/journal/v2/n5/full/emi201330a.html

