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KAMHUYECKUE PEKOMEHAALMN AMEPUKAHCKOW
KOAAETUUN TACTPOSHTEPOAOTOB: AMATHOCTUKA
U AEMEHUE UANOCHUHKPASUYECKOTO MEAUKAMEHTO3HOIO
NMOPAXXEHU4A NMEYEHU

ACG CLINICAL GUIDELINE: THE DIAGNOSIS AND MANAGEMENT
OF IDIOSYNCRATIC DRUG-INDUCED LIVER INJURY

WnnocruHKpa3nuyeckoe MeIMKaMEeHTO3HOe TIOopakeHWe TMeyeHU
(MIIII) npexncraBisieT cO60# pelKy0 MeIMKaAMEHTO3HYIO HeXKelaTeIb-
HYIO peakllnio, KOTopasi MOXeT MPUBOAUTH K PA3BUTUIO XKEATYXU, Tie-
YEeHOYHOM HeI0CTaTOYHOCTH JIMOO Aaxe K cMepTu. Hanbosiee yactoit
npuunHoii pazsutust MITIT B AMepuke siBisieTcst IpUMEHEHUE TaKUX
npenaparoB, Kak aHTMOaKTepraabHbIC JIeKapCTBEHHbBIE CpelcTBa, (hU-
Torpernaparbl U auerndeckue gaobdaBku. MIIIT sBnsiercst nuarHo3om
WUCKJIIOUEHUSI, TTO3TOMY JIJIsI CBOEBPEMEHHOI €ro MOCTaHOBKU KpaiiHe
BakeH TIIATEIbHBIN cOOp aHaMHe3a U 00cieIoBaHWe Ha TPeIMET BbI-
SIBJICHUS APYTMX NMPUYMH. B HaHHBIX KIMHUYECKMX PEKOMEHIAIUSIX
AMEPUKAHCKOW KOJIJIETUM TaCTPOIHTEPOJIOTOB aBTOPHI MPENCTABISIIOT
OCHOBaHHBbII Ha 10Ka3aTeJIbHbIX JAHHBIX MOAXO/ K IMAarHOCTUKE U Jie-
yeHuto MIIII, ipu aToM ocoboe BHUMaHue ynenasercsa MIIII Bcaen-
CTBHE MpUMeHEeHUsT UTONpPeNnapaToB M JeKapCTBEHHBIX H00aBOK, a
takxke MIIIT Ha hoHe comyTCTBYIONIMX 3a001eBaHU I TIEUEHU.

Idiosyncratic drug-induced liver injury
(DILI) is a rare adverse drug reaction and it can
lead to jaundice, liver failure, or even death. An-
timicrobials and herbal and dietary supplements
are among the most common therapeutic clas-
ses to cause DILI in the Western world. DILI is
a diagnosis of exclusion and thus careful history
taking and thorough work-up for competing eti-
ologies are essential for its timely diagnosis. In
this ACG Clinical Guideline, the authors pre-
sent an evidence-based approach to diagnosis
and management of DILI with special emphasis
on DILI due to herbal and dietary supplements
and DILI occurring in individuals with underly-
ing liver disease.
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MaTtoAoria neviHkM i XkoB4oBUBIAHOT cuctemum / Pathology of Liver and Biliary Excretion System

Tabnanya 1 — Cuctema pa3paboTKu, OLEHKN U U3y4EeHUS] CTerneHn 060CHOBAHHOCTU KJINHUYECKUX PEKO-

mMmeHpaunn [1]

Cuna pekoMeH-
Kputepun
Aaunn puTeEP
Cunbhas ®dakTopbl, BAUSIOLLME HA CUTY PEKOMEHAALMN, BKIIIOYAKOT KA4eCTBO A0Ka3aTeNbHbIX AaHHbIX,
npegnosiaraemMble 3Ha4nMMble A1 nauyeHTa MCxoapl M 9KOHOMUYECKME 3aTpaThl
BaprnabenbHOCTb LIeHHOCTEeN 1 NpeanoyYTeHnii naumeHTa nnbo 6osbLuas cCTeneHb Heonpeae-
YcnosHas NeHHoCcTU. PekoMeHaaums UMeeT MEeHbLLYIO ONpeaeneHHOCTb, CBA3aHa ¢ 6051ee BbICOKMMMN
9KOHOMMYECKMMIM 3aTpaTtamMm Nnbo 3aTpaToin Apyrnx pecypcoB
KayectBO AOKa3a-
TeJIbHbIX AaHHbIX DL L
BLICOKOE ManoBeposiTHO, 4YTO pe3ynbTaTbl OyAyLLMX NCCNEA0BaHNA N3MEHAT LOCTOBEPHOCTb OLLEHKM
KNIMHUYECKOro apdexra
Cpenree Pesynbtathl OyayLwmx nccnenoBaHmii MoryT U3MeHUTb AO0CTOBEPHOCTb OLLEHKM KITMHUYECKO-
ro agpdekTa
Huskoe Pesynbtathl ByayLmMx nccnenoBaHuiA ¢ BbICOKOM O0NEN BEPOSITHOCTM MOBAUSIIOT HA JOCTO-
BEPHOCTb OLEHKUN KIIMHNYECKOro addekTa
OueHb HM3Koe OueHka BNVSIHUSE XapakTepmnayeTcs BbICOKOW CTEMEHbIO HEONPEeaEeNeHHOCT

Table 1 — Grading of Recommendations, Assessment, Development and Evaluation (GRADE) [1]

reci%%’ggzlg;on Criteria

Strong Factors influer)cing the strength of the recommendation included the quality of the evidence,
presumed patient-important outcomes, and cost

Conditional Variapility in preferences and values, or more uncertainty. Recommendation is made with less
certainty, higher cost or resource consumption

Quality of evidence Criteria

High Further research is unlikely to change confidence in the estimate of the clinical effect

Moderate Further research may change confidence in the estimate of the clinical effect

Low Further research is very likely to impact confidence on the estimate of clinical effect

Very low The estimate of the effect is very uncertain

Tabnuuya 2 — TepMuHoOOrUs U onpenesieHue NOHATUN

TepmuH nnb0 NoHsATHE

OnpegenexHne

1

2

XapaktepHoe ans ne-
KapCTBEHHOr0 CpeacTea

[enaToTOKCMYHOCTb MOXET 0OHAPYXXNBATLCH Y BCEX NINL, HO B Pa3/iM4HOM cTeneHun. Pe-
akumsa obblYHO CTEPEOTUNHA M A0303aBUCHMa (HanpuMep, npu npvemMe aueTaMmHo-

Mn deHa)
|/])J,I/IOCI/IHKpaSI/I‘-IECKoe [enaToTOKCUYHOCTb MOXET NPOABAATLCA NNLLb Y OTAEIbHbIX BOCI'IpI/IgIM‘-II/IBbI)f nnu,. Pe-
MMn akumna nmeeT MeHee BblIPpa>XKeHHYI0 3aBMCUMOCTb OT A03MPOBKU N B OOJbLLEN CTENEHU

pasnnyaeTcsd no AJMTENIbHOCTM JIATEHTHOrO Nepuoaa, MaHndectTauum u Te4eHUIo

XpoHunyeckoe MIM

OTcyTCcTBME BO3BpaTa YPOBHSA (HGEPMEHTOB MeyveHu 6o GunmpybrHa K MCXOLHbIM
umndppam o passutua MMM n/vnu coxpaHeHre opyrnx npuaHakos m CUMMNTOMOB MPO-
poskaiolerocs 3aboneBaHns neyveHn (HanpuMmep, acumt, sHuedanonatms, noptab-
Has rmnepTeH3us, koaryaonaTtus) cnycTsa 6 mecsues nocne passutus MMM

JlaTeHTHbIV Nnepuog,

Bpems oT Hayana npuema nekapcTBeHHoro cpeactea (nnbo A1) no passutus MMM

Mepnopn BbiMbIBaHUS,
paspeLlueHme nndo npoba
C OTMEeHON npenapara

Bpems ot passutusa MIIM fo Bo3BpaTta ypoBHSA pepMeHToB 1/unu bunupybuHa K nc-
Xo4HbIM undpam oo passutua MMM

Mpo6a ¢ NOBTOPHbLIM Ha-
3HaYeHveM npenapara

[MoBTOpHOE Ha3Ha4YeHne nekapCTBEHHOro cpeacTtea oo M naumeHTy, y KOToporo
yXe passusanocb Ml B OTBET HA JaHHOE CPEACTBO

3akoH Xasa

Hab6ntogeHne H. Zimmerman, 4to puck cmepTtHocTh npy MMM coctaenseT 1 : 10 npu
COYeTaHuM crnenyroLmx TPeX KPUTEPUEB:

1. YpoBeHb AnAT nn6o AcAT B CbIBOPOTKe KpoBu > 3 BI'H.

2. YpoBeHb 06Lero 6unmpybrHa B CbIBOPOTKE KPOBUM NMOBBILLEH A0 > 2 BI'H npu oTcyT-
CTBUWN A@HHbIX B MOJIb3Y NCXOAHOI0 HaNn4ms xosiecTtasa (BO3POCLUEro YPOBHS LLLENOY-
HoM ocdaTasbl B CbIBOPOTKE KPOBU).

3. OTcyTCcTBME APYrMX BO3MOXHBIX MPUYUH COYETAHUS MOBBILLEHHONO YPOBHS aMUHO-
TpaHcdepas u bunupyburHa, HanpuMep BUPYCHoro renatuta A, B, C nnbo apyrux ycta-
HOBJIEHHbIX PAHEE UM OCTPbIX 3a00NEBAHNI NEYEHN
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OkoH4YaHue tabn. 2

1 2

HecooTBeTCcTBME 4aCTOThl NOBbILLEHNS YPOBHA ANAT > 3 BI'H B rpynne akTMBHOro ne-
YEHUS N KOHTPOJLHOW rpynne B PaHAOMU3VMPOBAHHOM KJIMHUYECKOM UCCef0BaHUN.
JaHHoe cneacTBre UCNONb3yeTcs ANs OLLEHKU renaToTOKCMYeCcKoro noteHumana ne-
KapCTBEHHOIr0 CPeACTBa B A0PErMCTPALNOHHbBIX KITMHUYECKNX UCTIbITAHUSX

[Mpasuno Temnna

ANAT/BIH + LLIP/BIMH. MpumeHsieTcs ans onpeneneHns Tmna renatotokCM4eckoro noBpe-

3raueHne R XpeHus: renarouennonapHeln (R > 5), cmewanHsin (R = 2-5) n xonectatnyecknin (R < 2)
JnarHocTnyeckumin anropuTMm, B KOTOPOM UCMONb3YeTCsl CUCTEMA OLLEHKN, YHUTbIBAIO-
RUCAM was KIMHNYEeCKMe OAHHbIE, MEIOLWMECS NUTepaTypHble AaHHbIE MO FrenaToTOKCUYHO-

CTV NOA03PEBAEMOro NeKapCTBEHHOMO CPEACTBA U NPOBY C MOBTOPHLIM HA3HAYEHNEM
npenapara

lMpumeyaHus: 3aecw n ganee: AnAT — anaHuHamuHoTpaHcgepasa; LLd — wenoyHas ¢pocgarasza; AcAT —
acnaparmHamuHoTpaHcpepasa; G40 — ¢puronpenapatel u/mnu guerndyeckue aobaskm; RUCAM — meron
OL€HKU [JOCTOBEPHOCTU NPUYUHHO-CJIeACTBEHHOV cBsi3n komnaHuu Roussel Uclaf; BFH — BepxHsis rpaHuua

HOPMBbI.

Table 2 — Terminology and definitions

Term or concept

Definition

Intrinsic DILI

Hepatotoxicity with potential to affect all individuals to varying degrees. Reaction typically
stereotypic and dose dependent (e.g., acetaminophen)

Idiosyncratic DILI

Hepatotoxicity affecting only rare susceptible individuals. Reaction less dose dependent and
more varied in latency, presentation, and course

Failure of return of liver enzymes or bilirubin to pre-DILI baseline, and/or other signs or symptoms of

Chronic DILI ongoing liver disease (e.g., ascites, encephalopathy, portal hypertension, coagulopathy) 6 months
after DILI onset
Latency Time from medication (or HDS) start to onset of DILI

Wash-out, resolution,
or de-challenge

Time from DILI onset to return of enzymes and/or bilirubin to pre-DILI baseline levels

Rechallenge Re-administration of medication or HDS to a patient who already had a DILI to the same agent
Observation made by late Hyman Zimmerman suggesting a 1 : 10 mortality risk of DILI if the
following three criteria are met:

1. Serum ALT or AST > 3x ULN.
Hy’s law 2. Serum total bilirubin elevated to > 2x ULN, without initial findings of cholestasis (elevated

serum alkaline phosphatase).
3. No other reason can be found to explain the combination of increased aminotransferases
and bilirubin, such as viral hepatitis A, B, C, or other preexisting or acute liver disease

Temple’s corollary

An imbalance in the frequency of ALT > 3 ULN between active treatment and control arms in
a randomized controlled trial. This is used to assess for hepatotoxic potential of a drug from
premarketing clinical trials

R-value

ALT/ULN + AP/ULN. Used to defined hepatotoxicity injury patterns: hepatocellular (R > 5),
mixed (R = 2-5), and cholestatic (R < 2)

RUCAM

RUCAM. Diagnostic algorithm that uses a scoring system based on clinical data, pre-existing
hepatotoxicity literature on the suspected agent and rechallenge

Notes: ALT — alanine aminotransferase; AP — alkaline phosphatase; AST — aspartate aminotransferase;
HDS — herbal and dietary supplement; RUCAM — Roussel Uclaf Causality Assessment Method; ULN — upper

limit of normal.

Ta6nm4a 3 — ¢aKTOpbl, KOTOpbIe MOryT Bbi3bIBaThb rnpegpacriosoOXXeHHOCTb K Ppa3BUTUIO

vanocuHkpasundeckoro M1

@PakTopsbl, CBSI3aHHbIE

daxTopsl BHEWHE# cpeab! @PakTopbl, CBA3aHHbIE C MPUMEHEHUEeM

C OpraHNn3Mom rnaymeHTa npenapara
1 2 3
BospacTt KypeHue CyTo4Hasa oo3npoBKa
Mon YnoTtpebneHne ankorons Ocob6eHHOCTN 0OMEHa BELLECTB
BepeMEHHOCTb MHdekumMoHHbIEe 1 BOcnanuTesnbHble | Knaccosble addeKkTbl U NepekpecTHast CeH-

3aboneBaHua cnbunmnsauus
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OkoH4YaHue Tabn. 3

3

NcToweHne

JlekapcTBeHHbIE B3aMMOLENCTBUSA N NOMN-
nparmasums

OxunpeHue

CaxapHblii anabet

ConyTtcTBytoLmMe NaToaormm,
BKJIl0O4asa 3a00s1eBaHns neveHn

[MokasaHus K ne4YeHunto

MM

Table 3 — Variables that may predispose individuals to idiosyncratic DILI

Host factors Environmental factors Drug-related factors
Age Smoking Daily dose
Gender Alcohol consumption Metabolic profile
Pregnancy Infection and inflammatory episodes | Class effect and cross-sensitization
Malnutrition Drug interactions and polypharmacy
Obesity

Diabetes mellitus

liver disease

Co-morbidities including underlying

Indications for therapy

DILI

Ta6anua 4 — PekoMmeH[0BaHHbIi MUHUMAasIbHbIN Nepe4yeHb ANarHoCTUYeCKUX KpUTepues

npuv nogospeHnun Ha MIII

Kputepun KommeHTapum
1 2
Mon OcoBeHHO akTyasnieH Npu Hann4mMm apyrmux 3abonesaHuii (Hanpumep, NBLL)
BospacTt Oco6eHHO akTyasieH Nnpm CONyTCTBYIOLLMX COCTOSAHUSAX (Takmx kak BIE)

Paca/aTHn4yeckaa npu-
HaONEeXHOCTb

OcobeHHO akTyanieH nNpu Hanuunn apyrux 3abosieBaHuii (HanpuMep, capkomao3aa, Xeny-
HOKaMeHHOI 60/1€3HM Ha POHE CePNOBUAHOKIETOHHOM aHEMUM, BOCTOHHOIO CKJ1IEPO3UNPY-
IOLLLErO XON1aHrnTa)

lMoka3aHus K NPUMeHeHWIo 1ekapCTBEHHOro cpeacrtaa imbo ©1/]

ConytcTBylowme 3abo-
fleBaHus

Ha passutue M MoryT okasbiBaTb BAUSHME TakKMe COCTOSAHUSA, Kak CENCUcC, cepaeyHas
HEeAO0CTaTO4YHOCTb, 3NN304bl apTepuasnbHON MMNOTeH3MN, HeJaBHO NepeHeceHHast obLuas
aHecTe3us, NapeHTepasbHOE NUTaHMe N OHKONormyeckue 3aboneBaHuns

MpoeeneHne npobbl C
NOBTOPHbLIM Ha3Ha4YeHU-
eM npenapaTta

YKkasartb 4JINTENIbHOCTb I'Ip06bl C NOBTOPHbLIM HAa3HaA4YeHeM npenaparta, ecqin Takosad npo-
BOOMNacb

Hannuve peakuuin Ha
Opyrne nekapcTBEHHbIe
cpencTBa B aHaMHese

MoxeT cyllecTBoBaTb onpeneneHHas nepekpecTHas ceHcubunusaums (Hanpumep, C
NPOTMBO3ANUAENTUYECKUMI NpenapaTamm)

Hanuuve gpyroii natono-
I NeYEHN B aHaAMHe3e

XpoHuyecknin BupycHbli renatut, HXBI, remoxpomartos, ankorosibHas 601e3Hb nevyeHn,
MCX, NbL,, pak neyeHun

YnotpebneHne ankoro-
N1 B aHaMHe3e

CpaBHeHVe aHamHesa 1 JaHHbIX Ha MOMEHT OCMOTPA; OLeHKa CYTOYHOro ynotpebneHus
ankorosif B rpaMmax; ornpenesieHne 4actoTbl yroTpeGieHns ankorosis: anm3oamn4eckoe,
3anoiiHoe nMMbo perynapHoe (exenHeBHoe G0 exeHeaeslbHoe)

MpoAoMKNTENBHOCTD
NPUMEHEHUs NeKapcT-
BEHHOro cpeactaea mbo
dOL («naTeHTHOro
nepuoaa»)

Jatbl Ha3HaYeHns n oTMeHbI NGO CyMMapHOe KONMYECTBO OHEN, Hedesb MO0 MecALes
npvema
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OkoH4YyaHue Tabn. 4

2

Mpn3Hakm n CUMNTOMBI

Hanuyve nnbo oTcyTcTBUE, BPpEMS Pa3BUTUS, BU, (YTOMISIEMOCTb, CNabocTb, 60Jb B XU-
BOTE, TOLWHOTA, TEMHbIN LIBET MO4YM, UKTEPUYHOCTb KOXHbIX MOKPOBOB, XENTyXa, 3yn, KOX-
HbIX MOKPOBOB, MOBLILLEHNE TeMMepaTypbl TeNa, KOXHbIE BbICbINaHNs)

dusmkanbHble JaHHble

[MoBbiweHne TemMnepartypbl TeJia, KOXHbl€ BbICbINMaHNA, yBeJIMYEHNE Pa3MepPOoB MNMevyeHu,
YYBCTBUTEJIbHOCTb NEYEHU, MPU3HAKN XPOHNYECKOM 60NEe3HN NeYeHn

[Mpuem nekapCTBEHHbIX
cpencts u dO/

MonHbIii nepeyeHb NpenapatoB nbo OOM; npn 3TOM 0cob0e BHUMaHUE cnenyeT yaennTb
cpencTBam, NpMemM KOTopbix Obll HAYaT B Te4YeHue nocnegHux 6 mecsiLen

PesynbTtathl nabopartop-
HbIX 06cnegoBaHui

JlaTta nepBOro BbISIBNEHUS NAaTONOrMYEeCKUX pesysibTaToB OMOXMMNYECKOro NCCneaoBaHns
COCTOSIHUS NMEeYeHn; AaHHble GUOXMMUYECKOr0 UCCNea0BaHNs NeYeHM U YPOBEHb 303MHO-
dunoB npu nepesn4yHOM obcnegoBaHUn

Ceponorudeckoe 06-
crnegoBaHue Ha BUpYC-
Hble renaTunTbl

IgM k BI'A, HBsAg, IgM k HBc, anTtntena k BI'C, PHK BI'C

Ceponoru4yeckoe 06-
cnegoBaHue Ha ayToOUM-
MYHHbIV renaTuT

AFA, aHTUTENA K rNagKor MyckynaTtype, yposeHb IgG

Busyanuaupyiowme
+ +
NCCNEenoBaHNs Y3W + nponnnepoBckoe uccnenosanue, KT ninéo MPT = MPXMIT
%g;%’;oo?;fv?:ﬂgm X YkazaTb BpeMsi NpoBeAeHns 61oncrm No OTHOLLEHMIO K MOBLILLIEHUIO YPOBHA GEepMEHTOB
[I0CTYMHOCTM rnevyeHn v pa3snTuio 3abonesaHns

JaHHble o nepuoae
BbIMbIBaHUSA (Npoda ¢
OTMEHOW Npenapara)

Pesynbtarhl GMOXMMNYECKOro UCCNeA0BaHNUa COCTOSHMSA NEYeHn npu nocieayowemM Ha-
6noaeHnn

KnnHnyeckuin ncxon,

PaspelueHne npouecca, NpoBeaeHNe TPaHCIIaHTaUuun nedYeHn, CMepTb, a Takxe garta
KaXK40ro U3 Cxon0B

MpumeyaHuns: ASIA — aHTusigepHoie aHtutena; KT — koMnbiloTepHast Tomorpagus; BIA — BUpycHbIii rena-
TMT A; HBCAg — ssgepHbivi aHTureH renatuta B; HBsAg — noBepXHOCTHbIVi aHTureH renatura B; BIC — Bupy-
cHbiii renatut C; BFE — BupycHbivi renatut E; HXXBI1 — HeankoronbHas xuposasi 6osie3Hb nedeun; ML —
nepBuUYHbIA 6unuapHbiii uMppPo3; NMCX — nepBUYHbIA CK1€PO3UPYIOLNI XONAHTUT; |g — UMMYHOr/1006y/INH;
MPT — marHuTHO-pe30HaHCcHasi Tomorpagusi; MPXIIT — marHUTHO-pe30HaHCHasl Xos1aHrnonaHkKpearorpa-
¢us; Y3U — ynbTpasBykoBoe uccnegosaHue. AgantuposaHo n3 nyonnkauumn V.K. Agarwal et al. [4].

Table 4 — Recommended minimal elements of a diagnostic evaluation in the work-up of suspected DILI

Element Comments
1 2
Gender Particularly pertinent for competing disorders (e.g., PBC)

Age Particularly pertinent for competing disorders (e.g., HEV)

Particularly pertinent for competing disorders (e.g., sarcoidosis, sickle cell-related biliary

Race/ethnicity stone disease, oriental sclerosing cholangitis)

Indication for use of drug or HDS

Particularly pertinent disorders may include sepsis, heart failure, hypotension episodes,

Concomitant diseases recent general anesthesia, parenteral nutrition, and cancer

Presence of rechallenge | Give timing of rechallenge if done

History of other drug . ) - . C

reactions Certain cross-reactivities may exist (e.g., anti-epileptics)

History of other liver | Chronic viral hepatitis, NAFLD, hemochromatosis, alcoholic liver disease, PSC, PBC, liver
disorders cancer

Past vs. present; estimated grams per day; sporadic vs. binge drinking vs. regular (daily

History of alcohol use or weekly)

Exposure time («latency») | Start and stop dates or total number of days, weeks, or months taken

Presence or absence, time of onset, type (fatigue, weakness, abdominal pain, nausea,

Symptoms and signs dark urine, icterus, jaundice, pruritus, fever, rash)

Physical findings Fever, rash, hepatomegaly, hepatic tenderness, signs of chronic liver disease

N2 4 (58) « 2015 www.gastro.org.ua 37
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The end of the table 4

1

2

Medications
products

and HDS

the previous 6 months

Complete list of medications or HDS products with particular attention to those started in

Laboratory results

presentation

Day of first abnormal liver biochemistry; liver biochemistries, eosinophil counts at

Viral hepatitis serologies

Anti-HAV IgM, HBsAg, anti-HBc IgM, anti-HCV, HCV RNA

serologies

Auto-immune hepatitis

ANA, anti-smooth muscle antibody, IgG level

Imaging

US + Doppler, CT, or MRl + MRCP

Histology, if available

Timing of biopsy in relation to enzyme elevation and onset

Washout
data

(de-challenge)

Follow-up liver biochemistries

Clinical outcome

Resolution, transplant, death, and timing of each

Notes: ANA — anti-nuclear antibody; CT — computerized tomography; HAV — hepatitis A virus; HBcAg —
hepatitis B core antigen; HBsAg — hepatitis B surface antigen; HCV — hepatitis C virus; HEV — hepatitis E
virus; NAFLD — nonalcoholic fatty liver disease; PBC — primary biliary cirrhosis; PSC — primary sclerosing
cholangitis; Ig — immunoglobulin; MRI — magnetic resonance imaging; MRCP — magnetic resonance
cholangiopancreatography; US — ultrasound. Modified from V.K. Agarwal et al. [4].

Ta6nuya 5 — Hanbonee TunnyHeie 1m60 XOpPOLLUO N3y4YeHHble BeLecTBa, Bbi3biBatowme MIII,
Y CBSI3aHHbIE€ C HUMMU TUIbl MOBPEXAEHUNS Me4eHn

XapakTepHbivi TUIM NOBPEXAEHUS/OT/INYUTEJIbHbIE

(BCTpevaeTcs penko)

A a
AHTUONOTUKU JlaTteHTHbIN nepuos S e
1 2 3
. - Xonecrtatnyeckmii, 04HaAKO BO3MOXEH W renatoueiionsap-
AmMokcunumnnunH/kna- | Kopotkuii nnbo cpenHeli npo- o ’
BynaHar AOMKUTENBHOCTH HbI; passuTme MII YacTo BbIABASETCS NOCe OTMEHbI NMpe-
naparta
V30HNa3ug, CpepgHeii npogomkutensHocTn | OCTpoe renatoueiionispHOe NOBPEXAEHNE NO TUMY OCTPO-
b0 oNTENbHbIN ro BUPYCHOro renatmuta
TPUMETONPUM/Cyib- | KOPOTKMIA G0 CpeaHeit npo- Xoggmamqecmm, OJHAKO BO3MOXEH U renaToueionsp-
dbameTokcason HOMKUTENLHOCTH HbI; YacTO UMEET MMMYHOaNNEPrmyeckme YepTbl (Hanpu-
Mep, NOBbILLEHME TemMnepaTypbl Tena, Cbifb, 303UHOPUNNS)
OTOPXMHONOHBI Pasnqule; renaTtouessIloJIIpHbIN, XxonectaTniyeckmin nmbo
KopoTkuii CMELLAHHbIN B OTHOCUTENbHO PaBHbLIX MPONOPLMSX
Makponngbl reﬂ%TOLl,eﬂﬂIOﬂﬂprll/l, 00HaKo BO3MOXEH K xonecrtaTuye-
CKNA
HutpogypaHTOUH
Ocrpas hopma KopoTtkuin lenaTtouennonsapHbIn

XpoHuyeckas popma

CpeaHeit NpoaomXnTebHOCTU
60 oNnTenbHbIN (OT MecsLEeB
[0 NneT)

OObIYHO renaToLEeNIoNAPHbINA; 4YacTO MMEeT CXOACTBO C
MAMONaTUYECKMM ayTOUMMYHHbIM renaTuTtom

MwuHoUMKAWH

CpenHel NpoaomKNTENIbHOCTHU
1Moo ONNTENbHbIN

lenatouennonsapHbIi U 4YacTO MMEET CXOACTBO C ayTOUM-
MYHHbIM FrenaTuTom

lMporuBoanuiaenTu4yeckne 1eKkapCcTBeHHbIe cCpeacTBa

dennTonH

KopoTkuin nnbo cpenHei npo-
OOJKUTENIbHOCTU

lenaTtouennoNapHbIi, CMeLLaHHbIN MO0 X0NecTaTu4yeckui,
4acTO MMEET UMMYHOANIEPTNYECKNE YePThbl (Hanpumep, no-
BblLLEHME TemMnepaTypbl Tena, Cbifb, 903MHOGUANSA) (CUH-
LPOM rMnepyyBCTBUTENIBHOCTU K NMPOTMBO3NUIENTUYECKUM
JNleKapCTBEHHbIM CpeacTBam)

KapbamasenuH

JlamoTpuaXXmnH

CpenHer npoaoIXnUTeNbHOCTN

lenaTtouennoNapHbIiA, CMeLLaHHbIN MO0 X0NecTaTu4yeckui,
4acTO MMEET MMMYHoaNeprmieckme 4epTbl (CMHAPOM n-
MepyYyBCTBUTENIbBHOCTU K MPOTUBO3NUAENTUYECKMM Jiekap-
CTBEHHbIM CPeACTBaMm)

lenaTouenmoNsAPHbIA, HacTO MMEET MMMYHOaNIepruyeckme
4yepTbl (CMHAPOM TMMNEPYYBCTBUTENIBHOCTU K MPOTMBOSMU-
NenTUYECKMM NIeKapCTBEHHbLIM CPEACTBAaM)
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OkoH4YaHue tabn. 5

HOe BO3aencTBme

1 2 3
Banbnpoart
rMnepaMMoHneMust } MoBbILLEHWE YPOBHS aMMIaka B CbiIBOPOTKE KPOBU, aHLedba-
CpeaHelt NpoaosikmTebHocTy | 1onatvs
FenaTtouennonap- | M00 ANVTeNbHbIA

lenaTouennonapHbIn

Peiie-nopo6HbIN
CHOPOM

CpefHeit NpoaoiKMTENIbHOCTH

lenaTouennonapHbIA, aumno3s; MUKPOBE3UKYNSPHbLIA CTea-
TO3 Npu NpoBeaeHun duoncumn

O6e360mBaioyme

HecTtepoungHble npo-
TMBOBOCMNANUTENb-
Hble CpeacTea

CpepaHei NpoaoIXKnTeNbHOCTU
OO ONINTENbHbBIN

lenaTtouennongapHoe NoBpexaeHne

UmmyHomonynaropsl

NHTepdepoH 3

CpepaHel NpoaomIKNTENbLHOCTN
MO0 ONNTENbHbIN

lenaTouennonapHbIn

NHTepdepoH o

CpegHen NnpoaoIKUTENBHOCTHU

[enatouenoNapHbIi, CXOAHbIM C ayTOMMMYHHbIM renatu-
TOM

NHrnéutopsl ®HO

AsatnonpuH

CpepaHel NpoaomIKNTENbLHOCTN
N1Mbo ONNTENbHbLIN

lenaTouenntonapHbli. MOXET MMETb YePTbl ayTOMMMYHHOIO
renatuta

XonecTtatuyecknin nMbo renaToLeoNAPHbIA, OAHAKO MO-
KET NPOABJIATLCH MOPTASIbHON rMNEPTEH3NEN (BEHOOKKIIO-
31OHHas 60ne3Hb NevyeHun, y3oBas pereHepatmBHas rmnep-
nnasus)

Putonpenapartsl n aueTndeckne gob6aBku

OKCTPakT 3eNIeHoro
yaq (KaTexuH)

KopoTkuin nnbo cpeaHen npo-
OOJIKUTENBHOCTU

lenaTouennonapHbIn

Xonectatnyeckmii; 4acTo ABNAIOTCA KOMNOHEHTOM MOBbILIA-

nepopasbHOro npu-
emMa)

Agagglnmqecme cre- . IOLLMX CUITY U BBIHOCSIMBOCTb NPEnapaToB, MPUHUMAIOLLIMXCS
P Cpennen NPOAOIDKNTENBHOCTU | nng yiyylleHns CNOPTUBHLIX PE3YNbTaToB
b0 oNTENbHbIN —
MupponMsngnHoBsble CnHOpPOM CUHYycOMAAanbHOM 0B6CTPYKLMM/BEHOOKKITIO3NOH-
ankanovbl Hasi 60/1e3Hb NMEYEHN; COAEPXaTCs B HEKOTOPbIX Yasix
KopoTkuii nubo cpenHen nNpo- o . o
dnaBokokcn6 AOMKUTENLHOCTH CmMeLLaHHbIV renaToLeNTIONSPHbIA U XONeCTaTUYeCKN
Pasnun4Hbie npenaparbl
MeTtoTpekcat (ans

AdnutenbHbln

XKuposoit renatos, onbpo3

AnnonypuHon

KopoTkuin nnbo cpeaHen npo-
LOJIKUTENBHOCTHU

lenaTouennonapHbIA MO0 CcMellaHHbIn. HYacTo nMmeeT um-
MyHoanneprmuieckne 4yepTol. [pu npoBegeHUn Guoncumr He-
pPeaKo BbIIBASIIOTCS rpaHyiemMbl

AMnogapoH (ans
nepopasbHOro
npuema)

AHpporeHcoaepxa-
e cteponapl

CpenHel NpoaomKNTENBHOCTH
MO0 ONINTENbHbBIN

lenaTtouennoNsapHbIi, CMeLLaHHbIA 60 XonecTaTu4yeckumii.
Mpw Guoncunu 0OHapPYXMBaOT MaKPOBE3UNKYJISIPHbLIN CTeaTo3
n cTeaTorenaTuT

Xonectatmnyecknin. MoxeT NpOsiBAATLCA NMEYEHOYHOM nyp-
nypown, y3n0BOW pereHepaTnBHOWN runepnnasven nmbo re-
naToLEe/UIONIAPHON KapLMHOMOM

MHranaunoHHble

lenaTouennonsapHeli. MoXeT MMEeTb MMMYyHOanneprmye-

TOHHOW NOMIMbI

" + -
aHecTeTUKN KopoTtkuia CKMe 4epThbl £ XapakTepmn3oBaTbCH MOBbLILLIEHVMEM TEMMepa
Typbl TENA
CynbdacanasuH KopoTkuii nnbo cpenHen npo- | CMeluaHHbIn, renaTouentofspHbIi N0 XxonectaTuiyeckuii.
Y LOMIKNTENbHOCTHN YacTo uMeeT UMMyHOaNepruyeckme 4epThbl
MHrGuTOpLI Npo- KopoTtkui lenaTouenNonNapHbI; pa3BrBaeTCs KpanHe peako

lMpumeyanusa: 2 — kopotkuii (3-30 aHeu); cpenHen npogokutesibHocTu (30-90 aHen); ANUTENbHbIA
(> 90 gHevi); DHO — pakTop HEKPO3a ONyXosu.
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Table 5 — Most common or well-described DILI agents and the patterns of their liver injury

Antibiotics Latency? Typical pattern of injury/identifying features

Amoxicillin/ Cholestatic injury, but can be hepatocellular; DILI onset is frequently
clavulanate detected after drug cessation

Isoniazid Moderate to long Acute hepatocellular injury similar to acute viral hepatitis

Trimethoprim/ Cholestatic injury, but can be hepatocellular; often with immunoallergic
sulfamethoxazole features (e.g., fever, rash, eosinophilia)

Variable: hepatocellular, cholestatic, or mixed in relatively similar

Short to moderate

Short to moderate

Fluoroquinolones

Short proportions
Macrolides Hepatocellular, but can be cholestatic
Nitrofurantoin
Acute form (rare) Short Hepatocellular

Moderate to long
(months-years)

Minocycline Moderate to long Hepatocellular and often resembles autoimmune hepatitis
Anti-epileptics

Hepatocellular, mixed, or cholestatic often with immune-allergic
Phenytoin Short to moderate | features (e.g., fever, rash, eosinophilia) (anti-convulsant hypersensitivity
syndrome)

Hepatocellular, mixed, or cholestatic often with immune-allergic features
(anti-convulsant hypersensitivity syndrome)

Chronic form Typically hepatocellular; often resembles idiopathic autoimmune hepatitis

Carbamazepine

Moderate — - .
Lamotrigine Hepatocellular often with immune-allergic features (anti-convulsant
g hypersensitivity syndrome)
Valproate
Hyperammonemia Elevated blood ammonia, encephalopath
yp Moderate to long P pany
Hepatocellular Hepatocellular
Reye-like syndrome | Moderate Hepatocellular, acidosis; microvesicular steatosis on biopsy
Analgesics

Non-steroidal anti-

inflammatory agents Moderate to long Hepatocellular injury

Immune modulators
Interferon-f Moderate to long Hepatocellular
Interferon-a Moderate Hepatocellular, autoimmune hepatitis-like
Anti-TNF agents Hepatocellular. Can have autoimmune hepatitis features

Moderate to long Cholestatic or hepatocellular, but can present with portal hypertension
(veno-occlusive disease, nodular regenerative hyperplasia)

Herbals and dietary supplements

Azathioprine

Green tea extract Short to moderate Hepatocellular

(catechin)
Anabolic steroids grr:)cé:ﬁ(s:'fgtlc; likely contained as adulterants in performance-enhancing
Moderate to long Sinusoidal obstruction syndrome/veno-occlusive disease; contained in
Pyrrolizidne alkaloids some teas
Flavocoxib Short to moderate Mixed hepatocellular and cholestatic
Miscellaneous
Methotrexate (oral) |Long Fatty liver, fibrosis

Hepatocellular or mixed. Often withimmune-allergic features. Granulomas
often present on biopsy

Hepatocellular, mixed, or cholestatic. Macrovesicular steatosis and
steatohepatitis on biopsy

Allopurinol Short to moderate

Amiodarone (oral)

Moderate to long

Androgen- Cholestatic. Can present with peliosis hepatis, nodular regenerative
containing steroids hyperplasia, or hepatocellular carcinoma

Inhaled anesthetics | Short Hepatocellular. May have immune-allergic features * fever

Sulfasalazine Short to moderate Mixed, hepatocellular, or cholestatic. Often with immunoallergic features
Proton pump .

inhibitors Short Hepatocellular; very rare

Notes: 2 — short (3—30 days); moderate (30-90 days); long (> 90 days); TNF — tumor necrosis factor.
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[MaTonormnyecknin ypoBeHb GEPMEHTOB NeYeHn
Thorough history & physical

!

TwaTtenbHbI cO0P aHaMHe3a 1 Gu3vkanbHOe 00cnenoBaHne
TwartenbHbI c60p MHPOPMALIMM O NEKAPCTBEHHbLIX CPeaCcTBax, GUTo-
npenaparax 1 AUeTNYeCckmx gobaBkax
Complete review of medications and herbals and dietary supplements

!

Paccuutatb 3HaueHne R
R = ypoBeHb B cbiBOpoTKe kpoBu (AnAT/ANAT BI'H) + (LLUD/LLLD BIMH)
Calculate R value
R value = Serum (ALT/ALT ULN) + (Alk P/Alk P ULN)

Y

3HayeHne R>5 3HayeHne R<2
(renaToLeIoNAPHbIA TUM 2<3Ha4yeHne R<5 (xonecTaTu4yeckun Turn
MoBpeXaeHUs!) (CMeLaHHbIV TUM MNOBPEXAEHNS) NOBPEXAEHMS!)
Rvalue > 5 (Hepatocellular) 2 <Rvalue <5 (Mixed) Rvalue < 2 (Cholestatic)

v v v

UccnepoBaHua nepBom IMHUN: CEPOSIOrMYe-
CKVe nccneaoBaHus Ha OCTPbIN BUPYCHbIV FenaTuT,
PHK BI'C n ceponornyeckue nccnenoBaHms Ha ayto-
VIMMYHHBI renaTtuT; BU3yaiusmpyoLuye UccneaoBa-
HUs (Hanpumep, Y3W opraHoB GpIoLLIHOM NONOCTHN)

UccnepoBaHus BTOPOM NIMHUU, HEOOXOOMMOCTb
KOTOPbIX ONPeaenseTcs B UHONBUAYaSIbHOM MOPSAKeE:
YPOBEHb LiepyonnasmuHa, Ceposiornieckme uc-

UccnepoBaHus nepBoOiA IMHUA: BU3YaNN3npyto-
Lme uccnenoBanus (YsTpasBykoOBOE UCCeaoBaHne
OpraHoB OPIOLLHOW MOSIOCTN)

UccnepoBaHns BTOPOW IMHUKN, HEOOXOAMMOCTb
KOTOPbIX ONpeaenseTcs B MHONBMOYaIbHOM NOPSOKE:
xonaHrnorpadus (aHgockonuyeckast IMbo ¢ npumMmeHe-

Huem MPT), ceponormnyeckue nccnegoBaHus Ha NepBuY-
cnepoBaHusl Ha 6onee pegkme Bupychl (BI'E, LLMB n HbI GUIMAPHBIIA LAPPO3, GUOMNCHN MEMEHN
. EHElE) GMOHC.MQ I'IeLIeI-fI/-I . 1stline test: imaging studies (Abdominal ultrasound)
1stline tests: Acute viral hepatitis serologi es, 2 Jine tests on a case by case basis:
HCV RNA & autoimmune hepatitis serologies; imaging . . . ’
. . Cholangiography (either endoscopic or MR based),
studies (e.g., abdominal ultrasound) giography (e bl )

. serologies for primary biliary cirrhosis, liver biops
2 Jine tests on a case by case basis: 9 P Y v psy

ceruloplasmin, serologies for less common viruses
(HEV, CMV, and EBV), liver biopsy

v v

OueHka AaHHBIX, onpeaeneHne NPUYMHHO-CNEACTBEH- Assessment of data, causality assessment and

HbIX CBA3EW 1 MOCTAHOBKa AnarHo3a: diagnosis:
1. OueHka JaHHbIX: 1. Assessment of data:
a) nonHota (Tabn. 4) (060CHOBAHHOE/KOPPEKTHOE a) completeness (Table 4) (non-DILI etiologies
VCKIOHEHNE He CBsI3aHHbIx ¢ MM npuynH); reasonably excluded);

0) nMTepaTypHbIi 0630p C MCMNoNb30BaHEM 6a3 b) literature review by use of LiverTox [22] and

LiverTox [22] n PubMed. PubMed.
2. KnMHMYECKOE Cy>XaeHVE AN MOCTaHOBKM OKOHYa- 2. Clinical judgment for final DILI diagnosis.
TenbHoro ayarHosa MIM1. 3. Expert consultation if doubt persists

&, KOHCyJ'IbTaLI,I/Iﬂ 3KCMNepToB B COMHUTEJIbHbIX CJly4aax

Figure 1 — An algorithm to evaluate suspected idiosyncratic drug-induced liver injury. The R-value cutoff
numbers of 2 and 5 serve only as a guideline. Which tests and their order must be based on the overall
clinical picture including risk factors for competing diagnosis (e.g., recent travel to hepatitis E virus endemic
area), associated symptoms (e.g., abdominal pain, fever), and timing of laboratory tests
(i.e., the R-value may change as the DILI evolves)

Notes: CMV — cytomegalovirus; EBV — Epstein-Barr virus; HSV — herpes simplex virus.

PucyHnok 1 — Anroputm obcnegoBaHUs NnauyneHTa rnpu nogo3peHnn Ha UAMOCUHKPa3nyeckoe MegukamMeH-
TO3HOe rnopakeHue ne4eHu. NMoporossie 3Ha4yeHusi R, paBHble 2 N 5, MOryT CAY)XXUTb JINLLUb B Ka4YeCTBE pe-
komeHaauun. Bei6op Heob6xoaumbix 06cea0BaHUii U NOPSAO0K UX NPOBEAEHUS 40/HKEH OCHOBbLIBATbCS HA
obuyeri KINHNYEeCKOV KapTUHe, BKJIIo4Yas ¢pakTopbl pUcKka ApPYyrux COCTOSIHWI (Hanpumep, HegaBHee rpeobi-
BaHWe B 3HAEMUYHbIX AJ1 BUpyca renaTtuta E pernoHax), ces3aHHble ¢ 3a60/1eBaHneM cMMnToMsl (60J1b B
J)KMBOTe, MOBbILIEeHUEe TeMreparypbl Tesa) n BpeMs npoBeaeHus 1abopaTtopHbix o6cseqoBaHnii (3HayeHue R
MOXXeT USMEHSITbCS npu nporpeccuposaHnv MII)
Mpumeyannsn: LUMB — yntomeranosupyc; BOb — Bupyc SnwreviHa — bapp; BN — Bupyc npocToro repneca.
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Tabnuya 6 — MeToA oLeHKN 4OCTOBEPHOCTU NPUYNHHO-C/IeA4CTBeHHoV cesa3u RUCAM

Ha

Kputepun RUCAM
Tun pepmeH-
TaruBHOIro lenaTtouennonspHbii Xonecrarnyeckuii 1M60 cMmeLuaHHbIA
HapyLeHus1
Anutens- MepBoHa4YanbHas zzzgzﬂ{:’ ;g:: MepBoHayanbHas | [locnepgyiowas
HOCTb rpu- AJINTEeJSIbHOCTb npuMeHeHns Mayn- AJINTEeJSIbHOCTb anurenbHocts | Maun-
MEeHeHUs1 npumeHeHus npe- | o penapara, ©HTbI | NPUMEeHeHUs npe- NPUMEHeHNs1 | eHTbI
npenapara napara, gHeun Heii napara, gHeun npenapara, gHen
lNMpome>kyTok BpemeHn
OT Havana npu- 5-90 1-15 2 5-90 1-90 2
emMa npenapara <5,>90 >15 1 <5,>90 >90 1
[Mocne oTMeHbI
npenapara <15 <15 1 <30 <30 1
TeueHue 3a60- | Pasnuuue mexay MakcumasbHbiM ypoBHeM AnAT | Paznuuue mexxay MakcumanbHbiM ypoBHeM LD
neBaHUsA u BrH (nu60 6unupyouHa) u BrH
CHwmxeHvne > 50 % 3a 8 gHen 3 CHuxeHne > 50 % 3a 180 gHen 2
YMeHbLueHme > 50 % 3a 30 gHen 2 YMmeHblueHmne < 50 % 3a 180 gHern 1
focne oTmeHs! . Bes nameHeHuin, TM60 NOBbLILLEHNE YPOBHS,
npenapaTta CHuxeHue > 50 % 3a > 30 gHen 0 B0 OTCYTCTBUE MHGbOPMALLAN 0
YMeHblueHme < 50 % 3a > 30 gHen -2
. YnoTtpebneHue ankorons nmbo 6epemMeH-
YnotpebneHue ankorosns: aa 1 . 1
HOCTb: Aa
cPakTope! pucka YnotpebneHue ankorons nméo 6epemeH-
YnotpebneHune ankorosns: HeT 0 . 0
HOCTb: HET
BospacT (roabt) =50 ! =50 !
<50 0 <50 0
OTcyTcTBYET MO0 HET MHDOPMaLMN 0 OTcyTcTBYET MO0 HET MHPOPMaLMN 0
[Mpenapart, npyem KOTOPOro coBnagaet Mpenapat, npMem KOTOPOro coBnagaeT
C pPasBUTMEM MOPAXEHUs!, HTO NO3BOJISA- _1 pasBUTUEM NOPAXKEHUs!, YTO NO3BONAET _1
€T NPeanosIoXnTb HaMYMe NPUINHHO- NPeAnonoXnTb HaNn4ue NPUYNHHO-Cnea-
CneacTBEHHOW CBA3N CTBEHHOI CBA3U
MpuMeHeHe YCcTaHOBNEHHbBIV renaToTOKCUH, nonaja- YCTaHOBEHHbIV rENaTOTOKCUH, NonagaHne
APyrUX ne- HVe KOTOPOro B OpraHM3M CoBnagaeT ¢ KOTOPOro B OpraHn3m cCoBnaaaeT C pasBu-
KAPCTBEHHbIX pPasBUTVEM MOPAXKEHUS, YTO MO3BONSET -2 TVEM MOPaxeHMs, YTO NO3BONSET Npeano- -2
cpencTs NPEAnosOXNTL HaN4Me NPUHMHHO- JIOXUTb HaNN4ymMe NPUYNHHO-CNEACTBEHHOMN
cnencTBeHHOM CBA3N CBS3U
Mpenapar, & OTHOLEHWN AGACTBUA [Mpenapart, B OTHOLLEHUN AENCTBUS KOTOPO-
KOTOPOro MMeloTCs apyrne gokasartenb-
Hble JaHHble (HanpuUMep, NONOXNUTENb- -3 ro MMEIOTCS APYTWe AoKasarenbHbIe Aan- -3
Hble (Hanpumep, nonoxuTensHas npobda ¢
Hasi Nnpo6a ¢ NOBTOPHbLIM Ha3Ha4YeHNEM NOBTOPHLIM HABHAYEHMEM Npenapara)
npenaparta)
Apyrve npn4ynHel
ngb?pmmb' u3 rpynn I u II° ucknio- 2 Bce npuunHbl na rpynn 12 un 118 ncknoyeHsi 2
Bce npuymHbl 13 | rpynnbl UCKOYEHbI 1 Bce npuymnHbl 13 | rpynnbl NCKAOYEHbI 1
4—5 NPUYUH U3 rpynnbl | ICKOYEHbI 0 4—-5 NPUYNH U3 rpynnbl | CKOYEHbI 0
< 4 npyynH U3 | rpynmnbl UCKIIOYEHbI -2 < 4 NpUYnH 13 | rpynMbl UCKIOYEHbI -2
HemepnukaMmeHTO3Has 3TUONOrnst O4eHb -3 HemepnukaMmeHTO3Has 3TUONOrnst O4eHb -3
BEposiTHA BEpPOSITHA
PaHee nosy4eHHble gaHHble
MHdopmaums 0 peakLmm cooepxumTcs B 5 MHbopmaums 0 peakumm cooepXxmTcs B 5
VHCTPYKLMM Npenaparta VMHCTPYKLMM Npenapara
MHdbopmaums o peakumm onybnmkosa- MHdbopmaums o peakumm onybnmkoBaHa,
Ha, OHAaKO He COAEPXNTCS B MHCTPYK- 1 O[HaKO He COAEPXNUTCS B MHCTPYKLIMN 1
uMm npenapara npenapara
Peakums He ycTaHOBNIEHA 0 Peakuus He ycTaHOBNEHA 0
[MonoxutenbHas 3 [MonoxuntenbHas 3
Mpo6a ¢ MpomexyTouHas 1 MpomMexyTouHas 1
MNOBTOPHbIM OTpuuarensHas -2 OTpuuartensHas -2
Ha3HaYeHnem
npenapara He nposoaunace Mo HeurgopmaTms- 0 He nposogunack nubo HerHdpopmaTmBHa 0

Mpumeyanus: 2 — rpynna I: BFA, BIB, BI'C (ocTpsblii), 6unnnapHas o6CTpyKkuusl, akoroin3am, HegaBHo repe-
HeceHHasi rMnoTeH3usl («LLOKOBas neYyeHb»); ° — rpynna Ill: LMB, B35, repnecBupycHas uHgekuusl.
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Table 6 — RUCAM causality assessment method

Criteria RUCAM
Enzyme . .
pattern Hepatocellular Cholestatic or mixed
Initial Subsequent -
Exposure | exposure, exposure, Patients Inf tlals;{p:sure, ef‘fsslﬁguz:t = Patients
days days y P , day.
Timing from
5-90 1-15 2 5-90 1-90 2
Drug start
<5,>90 >15 1 <5,>90 >90
Drug stop <15 <15 1 <30 <30 1
Course Difference between peak ALT and Difference between peak AP (or bili) and ULN
ULN value
Decrease > 50 % in 8 days Decrease > 50 % in 180 days 2
Decrease > 50 % in 30 days Decrease < 50 % in 180 days
After dru o i
stop ¢ ggzsrease > 50 % in > 30 0 Persistence or increase or no info 0
Decrease < 50 % in > 30 2
days
) Ethanol: yes 1 Ethanol or pregnancy: yes 1
Risk factor
Ethanol: no 0 Ethanol or pregnancy: no 0
Age ( ) >50 1 >50 1
e (years
gely <50 0 <50 0
None or no info 0 None or no info 0
Drug with suggestive timing -1 Drug with suggestive timing -1
Other drugs | Known hepatotoxin w/sug- _ ; TR B
9 gestive timing 2 Known hepatotoxin w/suggestive timing 2
Drug with other evidence for _3 Drug with other evidence for arole (e.g., _3
arole (e.g., + rechallenge) + rechallenge)
Competing causes
All Group I# and II°
a b
All Group 12 and II° ruled out 2 ruled out 2 2
All of Group | ruled out 1 éut of Group | ruled 1 1
4-5 of Group | ruled out 0 g;'? of Group | ruled 0 0
1< 4 of Group | ruled out -2 ;uf: of Group | ruled -2 -2
Non-drug cause highly _3 Non-drug cause _3 _3
probable highly probable
Previous information
Reaction in product label 2 E%th'on in product 2 2
Reaction published; no la- 1 Reaction published; 1 1
bel no label
Reaction unknown 0 Reaction unknown 0 0
Positive 3 Positive 3 3
Compatible 1 Compatible 1 1
Rechallenge | Negative -2 Negative -2 -2
Not done or not interpre- 0 Not done or notinter- 0 0
table pretable

Notes:2 — Group I: HAV, HBV, HCV (acute), biliary obstruction, alcoholism, recent hypotension (shock liver);
b — Group Il: CMV, EBV, herpes virus infection.
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KPATKOE U3AOXEHUE U CUAA PEKOMEHAALIUNA

1. Y nnu c nogo3peHrem Ha renatoueonapHoe nmbo cmelaHHoe MIM:

a) cnefyeT UCKIOYNTb OCTPbIe BUPYCHbIe renaTtuTel (A, B 1 C) 1 ayTOMMMYHHBbIV renatuT Npy NOMOLUY CTaHAAPTHbIX
Ceponornyeckmx nuccnenosaHnini n nccnenosanusa Ha PHK BIC (cunbHas pekoMeHgaums, O4eHb HU3KOE KavyeCTBO
[0KasaTesbHbIX AaHHbIX);

6) ob6cneposaHme Ha IgM Kk BI'E He MoxeT OblTb PEKOMEHAOBAHO B CBSI3N C HEOAHO3HAYHOCTLIO U OTCYTCTBUEM
YHUOUKAUUM TEXHUYECKUX NapaMeTPOB CYLLECTBYIOLMX B HACTOsLLEE BPEMSA KOMMEPYECKUX TECTOB. TeM He Me-
Hee cnefyeT pacCMOTPeTb BO3MOXHOCTb 0OCNenOBaHMS B Cly4ae MOBbILLEHHONW KIIMHUYECKO HACTOPOXEHHOCTH
(HanpuMmep, NPy HefaBHUX NOE3aKax B 3HOEMUYHbIE PErVOHbI) (YCIOBHAas pekoMeHJauUms, O4eHb HU3KOe KayeCTBO
[oKasaTtesbHbIX AaHHbIX);

B) Heob6xoauMo ob6cnenoBaHMe Ha OCTPYIO MHPEKLMIO, Bbi3BaHHY0 LIMB, BOE nu6o Bl npu ucknio4yeHnn Knaccu-
4eCKOro BMPYCHOro renatmuta nmbo npu Hannmynm KIMHUYECKNUX NPU3HAKOB, XapakTepHbIX A5 yka3aHHbIX 3a6onesa-
HUI, HaNpUMep aTunM4Horo numdounTosa, numdaneHonaTnun (CubHas pekoMeHJaums, O4eHb HU3KOE KayeCTBO
[0oKa3aTesibHbIX AaHHbIX);

r) B COOTBETCTBYIOLLMX KIIMHUYECKMX CNydYasx crnenyeT pacCMOTPETb BO3MOXHOCTb Hanuyma 6one3Hn BunscoHa —
KoHoBanosa n cniagpoma bagna —Knapu (CunbHas pekoMeHaaums, HU3Koe KayeCcTBO AoKa3aTesbHbIX JAaHHbIX)

2. Y nuu, ¢ nogo3peHnem Ha xonectatudyeckoe MIMMT:

a) BO BCEX Cnyyasax cnenyeT npoBoaUTb BU3yanuauvpyowme nccnenosanuns (Y3W nubo KT) opraHoB GpIoLLIHOM Mo-
JIOCTU C LeNblo UCKII0YEHMS NaToNornm 6UnmMapHoro TpakTa n MHGUNLTPATUBHBIX MPOLECCOB (CUibHas pekoMeHaa-
LMK, HN3KOE Ka4eCTBO A0Ka3aTeNbHbIX AaHHbIX);

©) BbINOJIHEHWE CEPOJIONMYECKMX UCCEA0BaHUI HA NEPBUYHBIA BUINAPHBIA LMPPO3 CeayeT OrpaHNynNTb NaLMeH-
TaMu C OTCYTCTBMEM SIBHbIX MPU3HAKOB NMaTosiorMm 6unnapHOro TpakTa rno pesynbrataMm BU3yann3mpyoLmx nccne-
[OBaHN OpraHoB OPIOLLHOM NONOCTU (CUNbHAA PEKOMEHAALMS, HU3KOe Ka4eCTBO AoKa3aTesNbHbIX JaHHbIX);

B) NPOBEAEHNE SHOOCKOMMYECKON PeTPOrpagHom xonaHrnorpadum cnegyet orpaHnynTb CciydasiMm, Korga pyTuH-
Hble BU3Yanu3npyoLLMe NCCNef0BaHNSA HE MO3BONAIOT UCKITIOUYNTE HANTMYME KOHKPEMEHTOB B OOLLLEM XENYHOM NPOo-
TOKE, NEePBUYHBbIM CKIEPO3UNPYIOLLMIA XONAHTUT MO0 NaHKpeaTobunapHble 3510Ka4eCTBEHHbIE NPOLECCHI (CUSTbHAs
pekoMeHAauus, O4eHb HU3KOE Ka4eCTBO A0Ka3aTesIbHbIX JaHHbIX)

3. Korpa cnepyet paccmMoTpeTb NpoBeAeHe Guoncum neveHn?

a) BbIMOJSIHEHME BMONCUN NeYeHn creayeT PacCMOTPETb B TEX Cllydasix, KOrAa COMyTCTBYIOLEN NPUYNHON OCTaeTCs
AYyTOMMMYHHBIN renaTnT 1 NpeanonaraeTcs NpoBeeHNe UMMYHOCYNPECCHBHON Tepanuun (CuUbHasi PEKOMeEHJALS,
HN3KOE Ka4yeCTBO [J0Ka3aTesbHbIX AaHHbIX);

6) 6roncrs NevyeHn MoxeT paccMaTpPUBaTLCS:

— NpW NPOLOJIXKAIOLLEMCS MOBbILLEHNN YPOBHS GEPMEHTOB NEYEHU MO0 HANNYUN NPU3HAKOB YXYALLEHUSA PYHKLMN
nevyeHn, HECMOTPS Ha OTMEHY NOA03PEBAEMOrO JIEKAPCTBEHHOIO CPEACTBA (CUMbHAA PEKOMEHAALINS, O4EHb HN3KOE
KayeCcTBO [oKa3aTeNbHbIX AaHHbIX);

— ecnun MakcumanbHbI ypoBeHb ANAT He CHU3uNcsa Ha 6onee Yem 50 % vyepes 30-60 oHel nocne pasBUTUS NaTo-
norvm npu renatouenntonspHom MMM nnbo ecnv makcuMasbHblii ypoBeHb LD He ymeHbLlumncs 6onee yem Ha 50 %
yepes 180 gHel nocne pas3BuUTMS NaTonornm npu xonecrarndeckom MMM, HECMOTPSt HA OTMEHY NOA03PEBAEMOrO
JIeKapCTBEHHOr O npenapaTta (ycrnoBHasi pekoMeHAauus, 04eHb HU3KOE Ka4eCTBO A0Ka3aTesbHbIX JaHHbIX);

— B Tex cnyyvasix MIM, koraa npegnonaraeTcs NPoOA0/MKEHNE NprUeMa NoJ03peBaeMoro nekapCTBEHHONO CPeacTBa
6o ero NOBTOPHOE HasHavyeHue (CusibHas pekoMeHaauusl, 04eHb HU3KOE Ka4yeCcTBO AoKa3aTesibHbIX AaHHbIX);

— NpY COXpPaHEHNM NATOIOMMYECKOr0 YPOBHS GepMeHTOB neyveHn cnycta 180 aHeli — ana o6cnenoBaHns Ha Hanm-
4yme XpoHuyeckunii 3aboneBaHui nevyeHn n xpoHudeckoro MIM (ycnoBHas pekomMeHOaums, 04eHb HU3KOEe KayeCTBO
[okasaTtesibHbIX AaHHbIX)

4. KpaliHe He pekoMeHayeTCs MOBTOPHO Ha3HavyaTb Npenapar, BEPOSTHO BbI3BaBLUMIA renaTtoToKCUYeckoe noBpe-
XAeHne, 0COBEHHO B TeX Ciyyasix, koraa nepBryYHOE NOBPEXAEHME NedeHn ObislIo CBA3aHO CO 3HAYNTESbHbLIM MOBbI-
LIeHneM ypoBHS aMnHoTpaHcdepas (Hanpumep, > 5 BIMH, 3akoH Xas nubo passutue xentyxum). MicknoyeHnem na
[AHHOW pekoMeHJauuu MoryT ObiTb YrpOXatoLmMe XN3HU COCTOSIHUS NPU HEBO3MOXHOCTU NMPOBEAEHUS anbTepHa-
TUBHOrO NIeYeHNS (CUbHas peKoOMeHOaLms, HU3KOE Ka4eCTBO A0Ka3aTe bHbIX JaHHbIX)

5. Mpun nogospenHuur Ha MIIM, 0co6eHHO NpY BLICTPOM NOBbLILLEHNN YPOBHSA GEPMEHTOB NeYeHN MO0 HaMMYUU NpU-
3HAKOB HapyleHns GYHKUMW nevyeHn, cnenyet He3damenMTeNbHO OTMEHUTb NMOoA03peBaeMoe(-ble) NeKkapCTBEH-
Hoe(-ble) cpeacTBo(-a) (CunbHas pekoMeHaaumsa, HU3Koe KayecTBO AoKa3aTebHbIX AaHHbIX)

6. He cywiecTByeT yTBEPXAEHHOMO nevyeHns nanocuHkpasundeckoro MIMM ¢ OMNH nnbo 6e3 TakoBoOl: TEM HE MeHee
y B3POC/bIX NALMEHTOB Ha paHHel ctaaum OMNH MoxeT paccMmartpmBaTbes npumeHeHue N-ALL, yunteiBas xopoLumia
npodunb 6€30NacHOCTM AaHHOMO JIEKAPCTBEHHOIO CPEACTBA U HANMYME HEKOTOPbIX AAHHbIX O €ro 3P dEKTUBHOCTA
y MauMeHTOB Ha PaHHUX CTaaMaX KOMbI (YCNOBHast pekoMeHaauus, HU3Koe Ka4eCcTBO [0Ka3aTe bHbIX AAaHHbIX)

7. He pexomeHnayetcs HadHa4vaTb N-AL getam ¢ tsxkensim MMM, npusoaswmm K pa3sutuio OMNH (CunbHas pekoMeH-
[aums, HU3KOe Ka4eCTBO A0Ka3aTe bHbIX JaHHbIX)

8. CnenyeT NooLipaTh NaUMEHTOB cooblaTtb CBOMM fevalm Bpadam o npueme O, Takke cnegyet npeno-
CTaBNATb NauMeHTamMm MHGOPMAaLIMIO O TOM, YTO NuLLEeBble 406aBKM HE NPOXOAAT CTOJIb TUATENbHbIE NPOBEPKM Ha
6e30mnacHoOCTb 1 3P PEKTUBHOCTb, Kak peLenTypHble JIEKapCTBEHHbIE CPeacTBa (CuUiibHasi pekoMeHaaums, HU3Koe
Ka4yeCcTBO JoKa3aTesibHbIX AaHHbIX)
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9. AnarHocTunyeckuii anroput™m npu MMM MOXHO Mcnonb30BaTb U NpY NOA03PEHUN Ha cBsA3aHHyo ¢ D[] renaTo-
TOKCUYHOCTb. DTO O3HAYaeT, YTO Apyrve NPUYNHbLI NOBPEXAEHUS NeYeHN O0KHbI ObiTb CKITIOYEHbI MOCPEACTBOM
TwaTtenbHoro cbopa aHaMHe3a, COOTBETCTBYIOLLEro abopaTopHoro o6cnesoBaHns U BU3yann3npyloLwmyx uccne-
[OBaHWIi renatobunmapHom cnuctemsol. Mpu ncknoveHnn opyrux NpudmMH Ha doHe HegaBHero npuema GO moxeT
OblTb JOCTOBEPHO YCTAHOBJIEH AMarHo3 cBasaHHoM ¢ P, renaTOTOKCUYHOCTU (CUNbHAs peKkoMeHOaLms, HU3Koe
Ka4yeCTBO AoKa3aTesibHbIX AaHHbIX)

10. MNauyeHTamM ¢ NOA03pPEHMEM Ha pa3BuTMe cBA3aHHon ¢ D[] renaToTOKCUYHOCTM cneayeT oTMeHuTb Bce OO,
obnagatowme nogobHbIM AeCTBUEM, U B AafibHenleM HabnioaaTb 3a BOCCTAHOBIEHMEM Y HUX DYHKUMU MevyeHn
(cunbHaga pekoMeHgaums, HA3KOE Ka4eCTBO A0oKa3aTebHbIX JaHHbIX)

11. NocTtaHoBka anarHosa MMM y naumeHToB ¢ XBI1 TpebyeT BbICOKOM KIIMHUYECKON HACTOPOXEHHOCTU U UCKJIIO-
YeHuns apyrux, 6osee 4acTo BCTPEYAIOLLMXCS NPUYUH OCTPOro NOPaXeHns neveHu, Bkovas 060cTpeHre GoHOBOM
naTonormm nevyeHn (CunbHasa peKkoMeHAaLmMs, HU3KOe Ka4eCTBO A0Ka3aTebHbIX JaHHbIX)

12. HasHnauyeHune nauyeHtam ¢ XbI1 nekapcTBEHHbIX CPeACcTB, 006/1aaaoLmMX renaToTOKCUYECKNM OENCTBUEM, A0XK-
HO OCHOBBIBATLCS Ha OUEHKE pUCKa M MOJb3bl PACCMaTPMBAEMOrO BMAA JIEYEHUS B KAXAOM KOHKPETHOM clyyae
(cunbHaga pekoMeHgauns, HA3KOE Ka4eCTBO AoKa3aTesbHbIX JaHHbIX)

13. JaHHble B OTHOLLEHWM CNeundnUYecKoro anroputMa KOHTPost BMOXMMUYECKNX NoKasaTenen neveHy Npy HasHa-
YeHUN nuLaMm ¢ yctaHoBneHHOM XBI nekapCTBEHHbIX CPeacTB, 06nafaloLyMxX renatoToOKCUYeCkUM AeNCTBUEM, OT-
CYTCTBYIOT. HYaCTO MHCTPYKLMN MO NPUMEHEHMIO JIEKAPCTBEHHbLIX CPEACTB COAEPXKAT HEMOMHYIO MO0 HE OKa3biBalo-
LLLYIO MOMOLLM B IAHHOM Bonpoce nHdopmaumio. Cnenyet pekoMeHA0BaTh NaueHTaM He3aMeMTenbHo coobLaTb
0 PasBUTUK NIOObLIX HOBbIX CUMMTOMOB, TakMX Kak XenToe okpaluvBaHue CKiep, olyluleHre 6onv/onuckomdopTa B
XMBOTE, TOLIHOTA/PBOTA, 3y[, KOXHbIX MOKPOBOB /IMO0 TEMHbIV UBET Mo4uM. Kpome Toro, LenecoobpasHo KOHTPOSIM-
poBaTb YPOBEHb BUOXMMUYECKNX NMOKa3aTeNen COCTOAHNS NeYeHN B CbIBOPOTKE KPOBU C MHTEPBasioM 4—6 Henenb,
0COBEHHO B TEYEHME NEPBLIX 6 MECSALEB NIEYEHUSs IEKAPCTBEHHBIM CPEeACTBOM, 061aAaI0LLMM renaToTOKCUYECKNUM
nencrtemem (yCrnoBHasi peKOMeHAaLNs, 04eHb HN3KOE Ka4eCTBO A0Ka3aTe bHbIX AAHHbIX)

Mpumeyanue: OMNH — ocTpas ne4yeHO4YHass He4OCTaTO4YHOCTb; XBIT — xpoHn4yeckasi 6ose3Hb neveun; N-AL] —
N-auyetunuucreuH.

SUMMARY AND STRENGTH OF RECOMMENDATIONS

1. Inindividuals with suspected hepatocellular or mixed DILI:

a) acute viral hepatitis (A, B, and C) and auto-immune hepatitis should be excluded with standard serologies and
HCV RNA testing (Strong recommendation, very low level evidence);

b) anti-HEV IgM testing cannot be recommended because of unclear performance characteristics of the currently
available commercial tests. However, it should be considered in the setting of heightened clinical suspicion (e.g.,
recent travel in an endemic area) (Conditional recommendation, very low level of evidence);

c) testing for acute CMV, acute EBV, or acute HSV infection should be undertaken if classical viral hepatitis has
been excluded or clinical features such as atypical lymphocytosis, lymphadenopathy suggest such causes (Strong
recommendation, very low level of evidence);

d) Wilson’s disease and Budd-Chiari syndrome should be considered when clinically appropriate (Strong
recommendation, low level of evidence)

2. Inindividuals with suspected cholestatic DILI:

a) abdominal imaging (ultrasound or CT scan) should be performed in all instances to exclude biliary tract pathology
and infiltrative processes (Strong recommendation, low level of evidence);

b) serological testing for primary biliary cirrhosis should be limited to those with no evidence of obvious biliary tract
pathology on abdominal imaging (Strong recommendation, low level of evidence);

c) endoscopic retrograde cholangiography should be limited to instances where routine imaging is unable to exclude
impacted common bile duct stones, primary sclerosing cholangitis, or pancreatico-biliary malignancy (Strong
recommendation, very low level of evidence)

3. When to consider a liver biopsy?

a) aliver biopsy should be considered if autoimmune hepatitis remains a competing etiology and ifimmunosuppressive
therapy is contemplated (Strong recommendation, low level of evidence);

b) a liver biopsy may be considered:

—ifthereis unrelentingrise in liver biochemistries or signs of worsening liver function despite stopping the suspected
offending agent (Strong recommendation, very low level of evidence);

— if peak ALT level has not fallen by > 50 % at 30—-60 days after onset in cases of hepatocellular DILI, or if peak Alk
P has not fallen by > 50 % at 180 days in cases of cholestatic DILI despite stopping the suspected offending agent
(Conditional recommendation, very low level of evidence);

—in cases of DILI where continued use or re-exposure to the implicated agent is expected (Strong recommendation,
very low level of evidence);

— if liver biochemistry abnormalities persist beyond 180 days to evaluate for the presence of chronic liver diseases
and chronic DILI (Conditional recommendation, very low level of evidence)
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4. Re-exposure to a drug thought likely to have caused hepatotoxicity is strongly discouraged, especially if the
initial liver injury was associated with significant aminotransferase elevation (e.g., > 5 ULN, Hy’s law, or jaundice.
An exception to this recommendation is in cases of life-threatening situations where there is no suitable alternative
(Strong recommendation, low level of evidence)

5. In individuals with suspected DILI, especially when liver biochemistries are rising rapidly or there is evidence of
liver dysfunction, suspected agent(s) should be promptly stopped (Strong recommendation, low level of evidence)

6. No definitive therapies are available either for idiosyncratic DILI with or without ALF. however, NAC may be
considered in adults with early-stage ALF, given its good safety profile and some evidence for efficacy in early coma
stage patients (Conditional recommendation, low level of evidence)

7. NAC is not recommended for children with severe DILI leading to ALF (Strong recommendation, low level of
evidence)

8. Patients should be encouraged to report use of HDS to their health-care providers, and be reminded that
supplements are not subjected to the same rigorous testing for safety and efficacy as are prescription medications
(Strong recommendation, low level of evidence)

9. The same diagnostic approach for DILI is applicable to suspected HDS-hepatotoxicity. That is, other forms of
liver injury must be excluded through a careful history, and appropriate laboratory testing and hepatobiliary imaging.
Excluding other causes, the diagnosis of HDS-hepatotoxicity can be made with confidence in the setting of recent
use of HDS (Strong recommendation, low level of evidence)

10. Patients with suspected HDS-hepatotoxicity should stop all HDS-hepatotoxicity and be monitored for resolution
of their liver injury (Strong recommendation, low level of evidence)

11. The diagnosis of DILI in patients with CLD requires a high index of suspicion and exclusion of other more common
causes of acute liver injury including a flare-up of the underlying liver disease (Strong recommendation, low level of
evidence)

12. The use of potentially hepatotoxic drugs in CLD patients should be based upon the risk vs. benefit of the proposed
therapy on a case-by-case basis (Strong recommendation, low level of evidence)

18. There are no data to recommend a specific liver biochemistry monitoring plan when a potential hepatotoxic
agentis prescribed in individuals with known CLD. Often, information contained in the package inserts is incomplete
or unhelpful. Patients should be advised to promptly report any new onset symptoms such as yellowing of their eyes,
abdominal pain/discomfort, nausea/vomiting, itching, or dark urine. In addition, it is reasonable to monitor serum
liver biochemistries at 4-6 weekly intervals, especially during the initial 6 months of treatment with a potentially
hepatotoxic agent (Conditional recommendation, very low level of evidence)

Notes: ALF — acute liver failure; CLD — chronic liver disease; NAC — N-acetylcysteine.
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