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Treatment of Autoimmune Hepatitis

Ja Kyung Kim

Department of Internal Medicine, Yongin Severance Hospital, Yonsei University College of Medicine, Yongin, Korea

Autoimmune hepatitis (AIH) is a chronic liver disease, characterized by elevated levels of transaminases, immunoglobulin G, and pos-
itive autoantibodies. The disease course is dynamic and presents heterogeneous disease manifestations at diagnosis. This review
summarizes the issues regarding the treatment and monitoring of AlH in adult patients. Glucocorticoids and azathioprine are the
first line of treatment. Alternative first-line treatments include budesonide or mycophenolate mofetil (MMF). Although no randomized
controlled trials have been performed, MMF, cyclosporine, tacrolimus, 6-mercaptopurine, 6-thioguanine, allopurinol, sirolimus, ever-
olimus, infliximab, or rituximab have been attempted in patients not responding to or intolerant to first-line treatments. Most patients
require life-long special monitoring, with or without maintenance treatment. (Korean J Gastroenterol 2023;81:72-85)
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Definition

Any adverse event possibly related to treatment as assessed by the treating physician leading to potential
Vol. 81 No. 2, February 2023

Lack of complete biochemical response. Should be determined no later than 6 months after initiation of
discontinuation of the drug

Normalization of serum transaminases and IgG below the ULN within 6 months of treatment
treatment

<50% decrease of serum transaminases within 4 weeks after initiation of treatment

Hepatitis activity index <4

Table 1. Endpoints for Autoimmune Hepatitis Treatment as Proposed after a Consensus Process by the International Autoimmune Hepatitis

Working Group
1gG, immunoglobulin G; ULN, upper limit of normal range.

Complete biochemical response
Insufficient response
Non-response

Intolerance to treatment

Endpoint
Remission
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Diagnosis of AIH g ~
| * Evaluate disease activity and severity ‘
. Assess bone health
*  Eval concurrent di (e.g., viral hepatitis)
v | * Consider NUDT15 + TPMT genotyping
N P
Induction g ~
therspy ‘{ Asymptomatic, no fibrosis, mild activity (HAI <4) —» Carefu'g::?:::::: CUbe
| |
v v
Steroid combination with AZA Steroid monotherapy
* Predniso(lo)ne <0.5 mg/kg or 20-40 mg/dayin * Predniso(lo)ne 0.5-1.0 mg/kg or 40-60 mg/day
combination with AZA 50 mg/day” * Preferred option for
- Acute severe AIH'
- AlH-like DILI
- Contraindication to AZA
'
Biochemical
response within
4 weeks
\'
L v
Response Non-response
250% decrease of serum transaminase <50% decrease of serum transaminase
* Taper predniso(lo)ne to 20 mg or the dose that * Re-evaluate the diagnosis
maintains biochemical response by 2-week * Consider higher dose of steroid or second-line
interval drugs

Fig. 1. Induction strategy for autoimmune hepatitis as per the autoimmune hepatitis clinical practice guidelines of KASL (figure courtesy of
the KASL). AIH, autoimmune hepatitis; AZA, azathioprine; DILI, drug-induced liver injury; HAI, hepatitis activity index; NUDT15, Nudix hydrolase
15; TPMT, thiopurine S-methyltransferase; KASL, Korean Association for the Study of the Liver. *Delayed institution of AZA by 2 weeks can
be considered. TEmergent evaluation for liver transplantation should be considered for patients with acute liver failure.
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Complete
biochemical
response
Yes { No
{ '
« Taper predniso(lo)ne to 5-10 mg/day (or
dose that can maintain biochemical E Drugi
rug intolerance
response) by 2—4 weeks
* Try ?telroid withdrawal Predniso(lo)ne intolerance
gaCotiniesziidose + Increase AZA to 1-2 mg/kg/day
| ,  and try steroid withdrawal & No
+ If insufficient response to AZA
v monotherapy, consider second-
Yes line drugs * Re-evaluate the diagnosis and
Drug intolerance drug adherence
« Increase AZA to 1-2 mg/kg/day
AZA intolerance with predniso(lo)ne 5-10 mg/day
No + Second-line drugs * Consider predniso(lo)ne + second
v * Consider predniso(lo)ne * line drugs
monotherapy at a dose as low
Maintenance therapy with optimized AZA as possible

and/or predniso(lo)ne dose
(AZA monotherapy is preferred)

I Second-line drugs

No Y MMF (1-2 g/day), tacrolimus (0.5-6.0 mg/day)
Biochemical Ve . . (preferentially considered)
f s Immunosuppression withdrawal
response for can be considered Cyclosporine (2-3 mg/kg/day),
22 years 6-MP (25-50 mg/day), 6-TG (25-50 mg/day)

Fig. 2. Maintenance strategy for patients with autoimmune hepatitis depicting the biochemical response to prednisolone and/or
azathioprine induction therapy; extracted from the autoimmune hepatitis clinical practice guidelines of KASL (figure courtesy of the KASL).
6-MP, 6-mercaptopurine; 6-TG, 6-thioguanine; AZA, azathioprine; MMF, mycophenolate mofetil; KASL, Korean Association for the Study of
the Liver.
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NUDT15 R139Co]H,
homozygote$l 7-%- 100%°ll4 oFA] A2k 85 Wiell 3, 45+
O] Mg LT AZ0] HP/\Hﬁ}OﬂI, heterozygote®l 7% 25.6%
oA, wild type?l Z-¢- 0.9%0ll4 oFAl A2+ 85 o|fe] 7]
o W o] AT ofAlolol A Al of2] 5
gk AR S| =2, NUDT?5 R139C2] homozygote HlE=
1:3% olol, 27 WEFLLEE Ael BE homo

Ior

Agent Adverse effects

Notes

Predni(so)lone
cataract, psychosis, hypertension

Azatioprine

Mycophenolate

teratogenicity

Cyclosporin,
Tacrolimus

Cushingoid features, weight gain, osteoporosis, brittle diabetes,

Nausea, heartburn, hepatotoxicity, hair loss, loss of appetite, fatigue,
unusual bruising, myelosuppression, decreased resistance to
infection, possibly increased risk of developing cancer

Nausea, vomiting, diarrhea, heartburn, headache, dizziness, skin
mofetil rash, decreased resistance to infection, myelotoxicity,

Nephrotoxicity, hepatotoxicity, decreased resistance to infection,
hypertension, hyperlipidemia, hyperkalemia, hyperuricemia,

Adverse effects related to the high initial doses
Mostly resolved by rapid tapering; or to maintenance
dose exceeding 10 mg/day

Mostly well tolerated
Not tolerated with skewed metabolism from genetic
polymorphism

More effective second-line therapy in patients
intolerant than unresponsive to azathioprine
Contraindication in pregnancy

Adverse effects related to the dose/blood levels
Necessity to monitor blood levels

hypomagnesemia, glucose intolerance, tremors, lymphoma,
hirsutism (cyclosporin), gum hypertrophy (cyclosporin), alopecia

(tacrolimus)
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ek ot gERe] A7 A5 A AE e s
Stof, AZA ARG 8ol 60 mg/d Erh 0SS ALEsfofet
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Zrlo] Tidk Ak A4 9 BopESEE 94 AHsbsok
At

MMF

Stedl, AZAS 14} tiA] (88 & 5

of el FRkg-o|AY Bhgo] EHEet

To} yisto] 22k ARARE AMHEE 4= 9ltH1-2 g/day).

A7 AT AN A MMFE 24} X 5= ARS-3F wERRA] of A

AslelA 8-S 58.0-69.6% 5 HIstgd], 13} X5
L =4

8
A7 AT Aol A MMEFS ARS-SF 79 OF 14.0-24.1%
=]

=9
= =

A o] WABed, 7Py oA WA RAge o
Ggtazolr] ok 43 ggor 28 4 gk o4,
TE, AR, 27 e AT S4o] 1 kg oR 3
o, £, olx|elg, wRu, 74 W So| dn EEA,
A e, 483, 285, A9Y, 55 98, 44
ol4} 5ol WAL S 9lrk(Table 2) % 7|4 o] 7Msdt
HE QAR F7jolet”

Cyclosporine

Cyclosporine<> ©]4] Fofo] Al de] AHg-%|:= calcineur-
in inhibitor®] 3P E FEIFEFo|=e} HLdlo] zprH
taol 22k AuAlR AFE 4 TH2-3 mg/kg/). =F

o

l A=

FFEFo|=0f AZA W A gof dig FRkgolAL Eehd
U5 Hol 519 A7 Y7tY dRIE cyclosporine 2-3

2l He
mg/kg/BE 24 N R 28 AtetE P 0% Act”
g ®xF0 BAgogL A=A H Z(hypertrichosis)]
oJst Sjgh wist ol GltkTable 2). e}, A7jwiolle
ZolA cyolosporine 22 AEAL AHEAF A7 HE

ol

[

Al

N

Tacrolimus

Y
ok

02 o 5
o

>

Tacrolimus+ cyclosporine®]| H|g| Jit= 7-E o}
cyclosporine 218 5] 3hel 9 Wol= A2 &

[e]
)&= calcineurin inhibitor®|tHTable 2). AH7}H 71 e
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1A} A &57F g5 SR =l AZAS] HEAHY
H® TacrolimusE 24} X BA|E ARES F9 FEIFE
o]|E2} 0.5-6 mg/Yd &2 Wt o7 AR} oF &
o) 38 Qo] elgnl 13} Azl ojsl ok By 193
ol B85 vk 167 = & 1799 tj3) tacrolimus
2 AAS A Y BihES 520%3

o1 WEHR Ao A= A7FE 7oA tacrolimus®E 24}
§% stS w, AEelA TS 68.9%2FL Eﬂﬂoﬂ S
12} A 5ol EWAoldd H-9ollAl= 56.6%, Fi-gt &
3 USS nEd AgolA so1%e] e s

rII
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B h® Tacrolimus®] BA-G0 8= AAA Z4F 9 ¢
2 F4r0] 7 oo ASA, T, 199, 2R 5ol
o} ® 8% tacrolimus?] ¥E7} & 39 AlEAJo] byt

Qtt. Tacrolimus®] 8% w5 ZHQIAE o, ekE4)
Z8-(drug-drug interaction) 3 FEL2A1AFT ZHE(drug-

food interaction)o] 93k wtomg A8 = )& o|ql HE

349 83 S BUEYel BashL® A7haeidel
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ok BUY B4 209 BEE
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ol HAT 4 Qv A e 9
w4 "HEY WE SxtelA 6-TGE ARE-St 4,849 Hf
Ao & St wetE Ao o8l oF 9-25%9]A] sinusoidal ob-
struction syndrome GE|Q] 7F=Alo] WHAsIE R Folgof
$Hh25 mg/Yel AS WA 9¥x F7h.”

Allopurinol (100 mg/¥) 378X AZAC| k& B4
Fi= A5 HEo] gl $HAIA AlEs) & 4= gl AZAO]
A tiArAICl 6-TGNO. & thAFE A 931 xanthine oxidase

o 9]3 6-thiouric acid® THAFEH WA wabr} 74T
¥ o]33t AL 6-TGNE ALE & 53l xanthine oxi-
dase AAA|¢] allopurinold} A|-&2F2] AZAO] 24} X THH
0% A 4 ook W AT WA bk AZA Aol
Qs 4 89S GAFOR 3 Aol allopurinol 7}
st W ALY wohgol se%ety HaE o rk®

Sirolimus, everolimus

Sirolimus®} everolimus= mammalian target of rapa-
mycin (mTOR)o|| A&3}9] interleukin-29] &40 A3t
o & Az ASE Ao 2N oytokined] oI5k THIES] 4
A8 VAT A YL AU 14 Az gl

4 4] WS ORS¢
d;{—]_7]( u_]‘g_‘(l)_}_]:]_.QS,QQ

FENIENEp

Infliximab, rituximab

Infliximab2 tumor necrosis factor (TNF)-alpha A4
B AZFEAZEYE Y 24 A me ARHIL Stk AZAS 3
st o] A7PAHATYE A B5A o FH--S Ko infliximab&

Tt 119 5 8904l AST, ALT7} A43H= 9L 67l A
94 1gG7t AdRt= et ey o] F 7oA A BE
o Zo] vhstITh'” thgt infliximab S 233t TNF-al-
pha AR A= A7FAATEA A ORI THReds 299 o

(o]
i gelol et s B 5 s A0l 9

oFA| Mol Aok st 37 A7k Wasieh o
Rituximab& BY I TH EAAC CD209] el o

22314 (monoclonal antibody)©|th. Rituximaba £ EH B
HE Pmge] Ane EEe 22 ekt Aol
2ol AZAR AEHI QI 2R3 E S 0|59t AZAY
AR W AshE el AZFEY WA 698 o
rituximab 1,000 mg& 2F 7H2o &
oA 6% EF AST, ALT, IgG9] 4 474
o] FE Fo|E 2 ZekstaArt. A7k

S ZE1 S RALe];

sS4 ghotoLt' ¥4 77k Bash
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