IXto|Z ol A 2t

ne
Pl

71 o Al
O o —
SAo|y MBSOt 71 olstat
Elevated LFT in primary care
HI %l*ol- ?_|'7| %%’.‘ AI‘_O_I rgyl- O Primary care0f|A{| Liver enzyme =% I F7}

o The National Health and Nutrition
Examination Survey
> HPAZEICEO] 8.9%0j|A| elevated LFT =0l

o Mildly elevated Liver Transaminase

> By Aex|ol SH) O[SE MLE 3

ALT: alanine transaminase

AST: aspa rtate transaminase CAUSES OF ELEVATED AMINOTRANSFERASES
. hepatocelluar dysfunction2 =3t Alcohalic hepatitis Drug-induced hepatitis*
+  ALTZ} hepatic injury0| & specificity =2 Viral hepatitis Autoimmune hepatitis*
. AST/ALT ratio Hepatitis A Toxic hepatitis
22 : Alcoholic Liver disease Hepatitis B* Nonalcoholic fatty liver disease (NAFLD)*
<1 : Nonalcoholic Fatty Liver disease(=NAFLD) Hepatitis C* Metabolic hepatitis*
Hepatitis D* Hemachromatosis
ALT Hepatitis E ag-antitrypsin deficiency
3 Hepatitis G* Wilson’s disease
? ’ L& Cytomegalovirus
o T Liver, Epstein-Barr virus
Z2 Liverof| M 2 “‘”j‘““» & m_“jf Skeletal muscle,
Erythrocyte *These conditions may cause chronic active hepatitis.
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Alkaline phosphatase &5

3

+ Intrahepatic or extrahepatic obstruction

K3

3

Cholestasis from medication

RS
o

X

» Infiltrative disease

RS
oo

0|2 254 delo| 4%

Bilirubin &%

+ Fg ol
Hepatobiliary disease
Hemolysis

+« ZAZ9| indirect hyperbilirubinemia
Gilbert S5 21719] 5%

« 30M| O]H: hepatitis 75%

« 60M| O|F: extrahepatic obstruction 50%

Check history of liver disease risk factors

+ Alcoholism

- Blood transfusion, IV drug use

- Hepatotoxic medications/herbs (Table 43-2)
- Family history of liver disease

Yes . No
» b
Discontinue alcoholiother hepatotoxms Repeat liver function test to
and retest in 1-3 months. confirm abnormality

Abnormal Normal _~ Abnormal Normal
e —a| Retestat & to 12-
3 month intervals.
Retest at 6 months.
<

-
[t asvAad | [ f AkPhes |+ %
-

[ Obtain all of these

Transiernn ANAT Gsmlo
AntiSm plasmin

&
Fepeiies - i
E jevel
comiogy | 78 -1 <3DJ "3 | Nomal | Nommal s

HBV HErm)chm \
autoimmun: %
H hepatitis testing to NAFLD or
HoV confirm o~ NASH
anA| antitrypsin 7
e v v v deficiency /

| Liver biopsy |

« -
‘ TGGT | ‘ Normal

!

Evaluate for
nonhepatic causes

a« “a

Alk Phos <2 x ULN

Al Phos >2 x ULN

l

Liver US R_elelst
1o evaluate within 6 months
for duct S
dilation

Yes

. No

- “:‘
:

Retest at 3- to
6-month intervals

Antimitochondrial antibedy
consider liver biopsy

Diagnostic Evaluation

STEP 1. HISTORY, PHYSICAL EXAMINATION,
& REPEAT TESTING

o History taking (SFHE, EUY S
2> EESF U2 Y F lab TAR
> 30% O|At0| X ZA} A| LFT ™A}

(mean time =17.5¢)

o Metabolic syndrome 9|4 A|
- fasting lipid profile / glucose level

X 3t HBV/HCV ZAL o{5(Z1}) 2ol

Diagnostic Evaluation

STEP 2: R/O COMMON CAUSES

o Hio|ZH A EX|Xt HAb
- hepatitis B, hepatitis C
- hepatitis A: 40X4| 0|5}

o CHE |l A E 254 LFT 57t &%}
> 2k 90%0j|A] NAFLD QIX}E 1} 2t
> BMI, 55 &2, hyperTG, fasting insulin, low HDL

o US, liver synthesis function.
-platelet count, PT, albumin
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Diagnostic Evaluation

STEP 3: OBSERVE with PERIODIC REEVALUATION

or CONSIDER LESS COMMON CAUSES

o Lifestyle Modification2 67 ¥ 7t Al
> ™75l elevated LFT X|Z A] w/u CHA] A|SH

O Less common cause 112§
= ANA: autoimmune
m Transferrin saturation : Hemochromatosis
= ay-antitrypsin: deficiency
m Ceruloplasmin: Wilson's Ds

o GI HE710j|A| refer 1

Table 1. Causes of Elevated Liver Transaminase Levels, Clinical Clues, and Initial Diagnostic Testing

Etiology clinkal clugs initial diagnostic testing
common
Alcohal-related Excessive alcohol corsumption Aspartate transaminase/alaning transaminase ratio,

Hemochromatosis
Hepatits B

Hepatits ©

Family history

Immigration from endlemic countriss,
PORMANDgameons sexual activity, Injaction drug Lse

Injection drug use, human Immuncdeficlency virus
Infection, bload transfusion befare 1992

~-glutamyl transpeptidase lsvel
Serum ron and femitn levels, total Iron-binding capacity
Hepatltls & surface antigen testing

Hepatilis C wirus antibody testing

/. certain herbal History
Monalwholic fatty  Evidence of metabalic syndrome (high triglyceride Fasting lipid profile, gluccse level; consider
ver disease levels, low high-density lipoprotein levels, nTeased  ultrasonoaraphy
walst craumference, elevated gluccse levels)
Less common
a-antitrypsin Early-onset emphysema, family history Serum a,-antitrypsin level
daficlency
Autolmmune Women with autoimmune disorders Serum protein electrophorests; aniibodies to liverkidney
hepatits microsomal antibady type 1, antinuclear antibady, and
smooth muscle antbody testing
wikon disease Younger than 40 years, neuropsychiatric symptoms,  Serum ceruloplasmin level
Kayser-Flelscher rings
Extrahepatic
Cellacdsease Diarthea, abdominal pain, malabsorption Tissue transalutaminase antibody testing
Hemolysts Glucose-6-phosphate dehydrogenase deficlency, Lactate dehydrogenase and haptoglobin levels,
sickle cell anemia, Infection reticulocyte count
Muscular dsorders  Musde weakness and paln, strenuous exerdse Creatine kinase and aldolase levels

[Thyroid disorders

Sigrs and symptors of hypo- o hyperthyroidism

Thyroid-stimulating hormone level

Information from references 3 through 5.

fatty liver
X|g2t

‘ Elevated liver enzyme |

‘ Serology to exclude viral hepatitis |

‘ Imaging study showing ‘

fatty infiltrate

‘ Assess alcohol intake |

| Less than 2 drinks per dayf | |More than 2 drinks per day,t|

MNon-alcoholic fatty liver disease Iike\y| |Alcoholic liver disease hkely|

T Criteris for nonsicoholic fatty liver dissase
consumption of sthanol less than 20g/dsy for woman and 30g/day for marn'™

Nonalcoholic fatty liver
disease (NAFLD)
H&dSd XE2t

Nonalcoholic fatty liver disease (NAFLD)

O Subtypes
» hepatic steatosis > O Z3l1 £2 0|5
= nonalcoholic steatohepatitis > LC, HC

oFe
= H|TkQIPO| Z7t2 HAL 7t
m g, AFTHXYES, HMSER

o 2
n US, CT, MRI
= NASH Z}ZI: Biopsy

0

sl ©
Y g

gt

Alcoholic Liver Disease (ALD)
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AZS MyF:

o "7 60—80g/d, OINt 20g/d, 20'4 O]

o WRHAT%T, MR 47% 1

MG ANAIPE Q] MA—ALD 2.74H 1

Old: 'JY Hof 24f 9

HCV e 1t 28 159}

9""—‘| 9I: genetic polymorphism(ADH, ALDH)
BE9O| a9 hemochromatosis

NO|: FFQI, HIEFDI A/E HY

ADH(alcohol dehydrogenase), ALDH( dehy)dr

ALDS| TMT: HAMY HN}

o GGT (gamma—glutamyl transferase)

« Most sensitive & specific
e CDT (carbohydrate—deficient transferrin)

o Less sensitive, more specific than GGT
o AST (aspartate—amino transferase)

o RNt 2—T7HI 1, AST/ALT ratio>1(EE 2 O|)
o ALT (alanine—amino transferase)
e MCV (mean corpuscular volume)
o JIEL: ZANY 1, INEE, 1
e AUC BT (ROC M) £¢

o GGT>MCV>CDT>AST>ALT

i, waE

ALDQ| M= Zx 2} ‘M|
o Fatty infiltration LE [T
o MO 3TE BT

855 Y HE

o portal HTN, ascites, intra—abdominal collaterals

LRSNEI0: MBHN

e CAGE (Cut down, Annoyed, Guilty, Eye opener)

o AUDIT (Alcohol Use Disorders Identification Tests)
o WHO, 102

e MAST (Michigan Alcohol Screening Test)
. 2582%

e AUC BT (ROC 3/M) 29

o AUDIT=0.99>CAGE=0.98>MAST=0.96
o Sensitivity 291

o AUDIT=89%>MAST=86%>CAGE=75%
o Specificity 29

o CAGE=86%>AUDIT=75%>MAST=57%>

SF 439 1 23 '
< (43 u21 4) et re
&1 8 ST Tk
ALDITK 214 W3 &5 2
155 93¢ U 77
i 42t 9 5

ra L

o AUDIT-K>25 O™

= HEZHOIA SEE 2=

= EXto| FF 7|7t EYSICHH SZUH MY,
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HE: Z2a|, TE, bEty B, Hat

epatotonic (?)

Z2UH

o Naltrexone: Opioid receptor antagonist2A| 23 % opioids
2 st 7l T2 LU(EFY W AR MEtd

o Acamprosate: GABA agonist2A| 23 £ GABA7I Zt4sto] =

el 7|2 L2 SAEF £EY dotra)E AT

SSRI: Serotonergic activity7} ZAS Il 2F ESS L= A

2 XEHeh (R230| StHE XA FH)

e o o o
I

o

QU Anticravings

‘ Acamprosate

‘ ‘ Naltrexone ‘

GABA agonist

UM 2B NS EEY)

A% b
XY M

12 2-33] 28(4-6%)
H 1 REOAM AZ

Opioid Antagonist
3EH Zst ket
ZHoll M CHAF

7|5 Ol et omiet g Fon,
24, 55

1213 1%

0|20l Al%t

* Chronic Hepatitis B
e HBsAg(+) > 6 €
e HBV-DNA > 20,000 IU/mL(105copies/mL): eAg(+)
> 2,000 1U/mL(10%copies/mL): eAg(-—)
e AST/ALT ¥5

HBeAg (+)

HBeAg (-)

B I N= SH

HBV 34| oy, ®Z 2t3}, 4 73} Wx|
LHEAHZ /N = Ll

ZHEE ALY =0 WEE S

+ HBsAg g#HAH

* HBeAg 24!

- HBV DNA O|AZ=

« XA ALT
- HBV DNA O|Z

+ HBsAg EMAM =2 HE
* HBeAgE XA M 52 HE
« &AM ALT

« HBV DNA 0| =
*HBsAg EHAM 52 M@

B I N=E IE

HBV DNA Level ALT
HBeAg (+) >20,000 IU/mL > 2X ALT
HBeAg (-) >2,000 IU/mL > 2X ALT
CHANE ZHAHS >2,000 IU/mL 23
HICH&E ZHAHS Detectable =R}
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ZHIOIH 2 N=0j| gt 1t

1. WSROI BEG: ALT HAS}
2. HIO| D Htg:
o HBV—DNA 2 2I(PCREN])
o HBeAg QM

DO 8
4. 9ITH HIS: 1+2+HBsAg 24

[

ZHIOIH 2 N=0j| gt 1t

o YHIOIZ D ANt N|= A
o 247X N|2% DNA LR<2 log,, IU/mI

1. 8F HE, R2 888
2. QIO HPr AFH LYY

O Ho|H A Znf (20t N|= Alj)
o NEF U W DNA>L log,, IU/mI
o 3TMY MHOZ 29| O]y
1. WY Holg~ =9

SHHIOIY AN =XIE

o BENY AN} ENEE= HYURAE0| 2
YHOIH LN E YL

SIHIOIY AN EXIE

%2Y se de =g

P e I AASLD EASL KASL APASL
2009 2009 2011 2012

Lamivudine  ZEFFIX® 1998 1999

Adefovir HEPSERA™ 2002 2004

Peginterfer PEGASYS® 2005 2005

on-alfa PEGINTRON® v v v v

Entecavir BARACLUDE® 2005 2007 ¢ v v v

Clevudine LEVOVIR® - 2007

Telbivudine ~ SEBIVO® 2006 2009

Tenofovir VIREAD® 2008 2012 ¢ "4 "4 v

NN2E SN=E YZYS

Year 1 Year 2 Year 3 Year 4 Year 5

72 Weeks
LAM i

W 5% gl - - -

3% 11% 18% 29% I

'
ADV 0% |
'
TDF 0% i 0% 0% 0% 0%
1
'
ETV <1% L <1% 1.2% 1.2% 1.2%

Year 6

1.2%

o Entecavir (HI2IARE)
o 8F: 0.5mg/D, 5878%/T , 35N 58
1mg/D SHO|RH A 2T
o HiI: HBeAg R 41%/ 5Y

HBsAg A4 5%/2Y |HIEIARE Y'Y 4YE
28: 0.5%
o LYY 34 1.2%
o QNSIEC} HIE, 54: 1.2%

o SIO|RT YRANIONN HIZIA2E LY WY F7t
o 113 6%, 23 8%, 33 18%
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o Tenofovir (HIZ|O{=)
o 83 300mg/D, 5285&1/T
o 221 HBeAg HYTHE 40%/5Y,
HBsAg A  11%/5Y
o QY A 5N LY U 1S
o HNIQ: NEY
o Ci™: eGFR 30—49 : 1x/2d
eGFR 10—29 : 1x/3—4d
hemodialysis : 1*/7d
o eGFRAN} : Of 473/1Y, O|R Of 12Z
%’8 QIQIEL0)| | Z1'X(B)

o Telbivudine (NIH|&) S EwE

o 83: 600mg/D , 3349¢1/T 19: 4.4-9.1%
o 21 HBeAg SHMEt 30%/2Y, | 28 11-25%

HBsAg 20 1.3%/2Y
o LY WPl gtnjd By FOoL} | N=EN 2N
o HOIE:

o M5

« 28¥5: CK Y5, Z28]E8, 279
6.3%01M =Y

o S: YNROIT 2I(B)

o DOQIEmE
o 8k
. IO 180 4 g/We48TS
o 21 HBeAg BIETHE 30%,
HBsAg L4 3%

o HME: W 24, o2, ASEN, AL, BAda
UL HATA EO QIEEN Q9
o Tt HBeAg Y'Y 4875, HBeAg S NA 14

2ioje o Y ent (KASL 2011)

. LVD + ADV (Al).

. LVD + TDF (B1).

. ADV/TDF + ETV (C1).
. TDF (B2).

- I 2QAE I E (B2).

g A W N BB

LI L1 §7it

1. TDF + ETV 1mg (Bl1).

2. ADV + ETV 1mg (B2).

u]

HBV 2tt0l2{A X

HU
O
FU

HBeAg ¥y
o HBeAg 8T 9 HA 130|P

HBeAg 88
e HBsAg ST mj| M|

WEHE
¢« NENz
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oy BYZHY SHI0IHA XIE: 8%

1. YNt MIYS HYO| Ik,
e ALT>80IU
e HBV—DNA (+) >10° copies/mi(eAg+), 104(eAg—)
o SEX: VY vs HIIYY
2. P YHIO|Z AN MENDICY.
o IIN|Z: EAHIO], H'=2H|O] , QAEIHE
o LVD Li/Y: TFV / INF i, 82
o CIOfM| LjN: ETV + TFV
3. Y MEHNS 612718 HHE Ot

[T}
0
r
i}

MEDICATIONS

o O|AlO| £|™, BHOF, HZIAIZ 13t g

= = Chab-} =

MEDICATIONS

rin

of=e| ST .
o Acetaminophen

Acarbose (Precose) Losartan (Cozaar)

Acetaminophen Methotrexate n [|ZF B8 Al life-threatening hepatotoxicity 75
Allopurinol (Zyloprim) Nonsteroidal
Amiodarone anti-inflammatory drugs

" XE 8% 28 A= 75

Baclofen (Lioresal) Omeprazole (Prilosec)

i i Pyrazinamide
Bupropion (Wellbutrin} yraznamy n 2F Al ?_l-%ko'l %7'.
Herbal preparations containing Rifampin
kava kava (Piper methysticum) Risperidone (Risperdal)

and germander (Teucrium
chamaedrys)

Selective serotonin
reuptake inhibitors

m 4g/day * 5-10 days O|4 22

> 58%0| Zs B S X0 A] LFT Atso| 191
; 5 - - 02 = = =
Highly active antiretroviral Statins I o | aT I'oﬂ 1 (= X=) I =
therapy Tetracyclines
Eruznl Trazodone
K‘etoconazole . Valproic acid (Depakene)
Lisinopril (Zestril)
MEDICATIONS XEXotu =49
Typiail pattern Avglength Avg.
Lipidlowering  Mechanism of biochemical Typical histologic of use recovery Hepatotoricity
lagent or class of action derangement appearance of injury before injury  time ‘potential
o Statins Statins Inhibits HMG-CoA | Hepatocellular Few cases have shown | Often within | 2-3months | Serious liver
reductase alfough chokstatic  inflammation of first several | (but injury is very
i . (involved in and mixed injury are portal tracts with mild months usually rare
m LFT &=50| S35t 21010|L}, evidence:= 8= choksterol seen as well) piccemeal necrosis within
synthesis) and mild, foeal 10 weeks)
periportal fibrosis
A (=]
m Placebo 1} LFT &% H|E H|X Dareases hepatc Generdly arying Dvekd§ 12 menths
i patterns of necrosis, months
. formulation)  and LDL/VLDL but may also indude formulation
A 0, A T3]
m Statin2 8 X|&A| 70%0{| M LFTAS0| MEZ 2s) production centilobular bt are with
cholestasis or steatosis IR or ER
P . OFXq &  Jh= Fibrates Inhibits hepatic TG [ Hepatoceliular injury] ~ Fenofibrate can cause ~~ ND ND Serious ver
= chronic Liver disease0f|A] QS| ALE 7}s iy i Coall vl dutopes chroct iy vy
fenofibrate) decreases hepatic  gemiibrozil) but its, and fibrosis rare
3 o Lix FFA extraction ‘mixed pattern of
= NAFLD Exto| LFT &¥& (eemfibrozi injury seen with
fenofibrate statin medications)

Ezetimibe Inhibits absorption [ Rare cholestatic i ND ND Very low, but
of cholesterol at hepatitis or acute seen in higher
small intestine autoimmune hepatitis frequency than

previously
thought
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2S4 ALTHS 2 class effectO] X| ZHEHOf ZITHS OFE
AEIEICR oIt 52| ZHET(YY S)2 2 ESCt
£0f ETHA| ALT 3|2

AEHE S2EX0A Xl ZI[SHME 5K
et

RHgztdo|Lt B F ZHE 3k (child’s A)OIM AEHEI2 S|
7} ot

HIEd X|YZHof|M DX|ILSX[=0] AEHE HY

% fofl cisk HAL 3 X2

o Hio|2{A EX|X} ZHAL > HBV, HCV, HAV(404| 0|3})

o NAFLD QIXxtEa} 3> BMI, SE &2, hyperTG, fasting
insulin, low HDL,

o US, liver synthesis function: platelet count, PT, albumin

FHIE T A J|E folof ciet HAF E= ol

=
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