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MeTpnon Tpavoauivacwy oTnv NpwToBaduia
UYEId

= Screening OTO YEVIKO NANBUGHO;

= ETtnoio check up;

= Aipodoaia;

= AoQaAion

= [lpiv N KATa Tn ouvrtayoypa®non QAapuakwy
= 2€ Pn nnaTtonab&ic acOeveic

= NoonAeiec

KOZTOZ,; YTEIONOMIKH EITIBAPYNZH,



>xeTi(eTal N napoucia auénuevnc ALT pe
evnToTnTa;

= 46,923 aoBeveic, 1995-2006, oo ALT < UL
Olmsted, USA 9% AT T2

= MeTpnon ALT 6,823, a0 —

= nafohoyikr ALT 911(13%) —

OvnToTnTa SMR: s

>1-2:1.22 7

>2 :1.63 - : 4 6 ; 10

< :0.6 -

Screening test AASLD;
Lee, Hepatology 2008
=  NHANES, USA, 14,950 (1999-2006)
+30-50% BvnToTnTa 0 XaunAn ALT
Ruhl, Am J Epidemiol 2013



2UCXETION Tpavoauivacaiyiac kar nnaronabsiag

= 2KWTIq, 95,977 aoBeveic, 364,194 LFTs, FUP 3.7 €Tn
= 21,7% naBoAoyika, povo 1,15% nnaTikn vooo
= MoOvo n XxaunAn aABoupivn CUCXETIOTNKE YE BvNTOTNTA
= HR yia nnaTikn vooo:
-nmia avénon ALT/AST: 4.23
-ooBapn avénon ALT/AST: 12.07
Mc Lernon, Fam Pract 2009



TpavoauIvaoec

'Ox1 yOvo oTo Nnap

MeTagopa apivoouadwy

BAGBN/VvEKPWON NNATOKUTTAPOU OXI NNATIKI ENAPKEIA
AneAeUBEPWON PETA KATAOTPOPN KUTTAPWV N diappon
(au&nuevn ouvBeon;)

AST, yiIToxovopla, kuttaponiaopa, 47 wpeg

ALT, kutTaponAaopa, 17 wpec

AST: nnap (9,000/1), puc (5,200/1), kapdia, vePppoi, EYKEPAAOC,
NVEUPOVEC, AEUKa Kal EpuBpa aipoopaipia

ALT: nnap (7,600/1), puc (750/1)

MeTaBoAiopoc AEZ (Ox1 veppoi)



Algkupavon

Table 3. Factors affecting AST and ALT activity, other than liver injury.

Factor AST
Time of day
Day-to-day 5—10% variation from one
day to next
Race/gender 15% higher in African-
American men
EMI® 40-50% higher with high BMI
Meals Mo effect
Exercise Threefold increase with
strenuous exercise
Specimen Stable at room temp for 3
storage days, in refrigerator for 3
weeks (<10% decrease);
stable for years frozen
(10-15% decrease)
Hemolysis, Significant increase
hemolytic
anemia
Muscle Significant increase
injury
Other Macroenzymes

ALT
A5% variation during day:
highest in afternoon,
lowest at night

10-30% variation from one day
1o next

40-50% higher with high BMI

Mo effect

20% lower in those who exercise
at usual levels than in those
who do not exercise or
exercise more strenuousky
than usual

Stable at room temperature for 3
days, in refrigerator for 3
weeks (10-15% decrease);
marked decrease with
freezing,/thawing

Moderate increase atiributable to
release from red cell

Maoderate increase

Macroenzymes

2 BMI, body mass index; LDH, lactate dehydrogenase; CK, creatine kinase.

Reforence(s)
217, 218

219-321

222

21, 223-225

21
225-228

229-233

228

23, 235

Comments

Mo significant difference between
0900 and 2100; similar in
liver disease and health

Similar in liver disease and
health, and in elderly and
young

Mo significant difference between
African-American, other women

Direct relationship between
weight and AST, ALT

Effect of exercise seen
predominantly in men; minimal
difference in women (=10%).
Enzymes increase more with
strength training

Stability based on serum
separated from cells; stable
for 24 h in whole blood,
marked increase after 24 h

Dependent on degree of
hemolysis; usually severalfold
lower than increases in LDH

Related to amount of increase in

Typically stable increase, affects
only AST or ALT

EnavaAnwn o€ 1 gBoouadoda, 1/3 QUOIOAOYIKEC TILIEC!

Lazo, AIM 2008




E€wnnaTika aitia

AioAuon

MuonaBeiec

Yno kal unepBOupeoeIdITUOC
KolAlokakn

Kapdiakn 1oxaiyia

Ioxaidia AenTou evrepoOU

Neppikn BAGBN

Emveppidiakn avenapkeia (Addison)
Makpoevlupa (SGOT)

>WMATIKN KaTanovnon



Ti ouvioTa naBoAoyikn TINN TPAVOAUIVACWV

=  Duaololoyika opia oyl Baon ekBaonc (n.x. oakxapo,
LDL)

= 2.5% (+2 SD). XapnAotepa opia; (30 kar 19)

= NHANES, 1999-2008, USA

-21,205 aoBeveic, 18,518 peTpnosic (KevTpika)

-259 HCV, 3,747 xaunAou Kivouvou

-ALT: avdpec : 29 IU/ml yuvaikec 22 1U/ml

-sens: 88% spec 82%

Av €papuooTOUV OTO YEVIKO NANBUCLO:

-36.4% avdpwv kai 28.3% yuvaikwv NaboAoyIKES TIMEC!
Ruhl, Hepatology 2012



[1000 ouyvn €ival 0 ACUKUNTWUATIKOUC;

POPULATION

NHAMES 111(20)

Health Screening (21*)

Air force blood donors
(22)

Employee medicals (23)

Civilian blood donors (24)

Italian town
(Dionysos study) (25)

SIZE

15676

2294

1309
1309

19877

235

33780

6917

DEFINITION OF
ABNORMAL

ALT or AST > normal,
1 test

AST > normal, 1 test
AST or ALT > normal,
1 test

AST or ALT >2X
normal

ALT > 2X normal, 1
test

ALT > 2X normal, 3
tests in 6 weeks

AST,ALT, Bilirubin,
Alk Phos, LDH >
normal, 1 test

ALT > normal, 3 tests /
6 weeks

Elevated LFT
(including GGT)

ABNPRMAL
(%)

7.9

14.9
20.8
6.3

0.5
0.14

27.2

0.5

17.5

LIKELY
CLINICAL
DISEASE (%)

2.5

Unknown
Unknown
Unknown

0.06
(pre HCV testing)

3.0*

Unkown (pre HCV
testing)

1 (cirrhosis)




2UXvOoTNTa Tpavoauivaoaipiac

= [laBoloyikec NnaTikeC dokipaaoiec 1-4%
= [MaBoloyikn ALT;
= 19,877 veooUAAeKTOI,
-99 auénuevn ALT (0.5%)
-E1d1kn €&€nynon povo 12/99!
Kundrotas, Dig Dis Sci 1999

70 IoooOTO QVEUPEDNC £EApTATAl GrI0 TOV UIO LIEAETN
rnAnBuoo




IoTopIKO

= AANKOOA

= KivOuvoc yia 1oyeveig nnaTiTIOEC

-€BVIKOTNTA, PETAYYIOEIC, EVOOPAERIa Xprion OUCIWY,
oeCoualikeC ouvnBeleg, tattoos, piercing, Ta&idia,)

= ®appaka (OTC, BoTava, ouvnBeiec, NePIBAANOVTIKEC TOEIVEC )
= AuToavoaia (pikpn nAIKia, YUVaikeg, I0TOPIKO auToavoaiac)

= 2UVVOONPOTNTEC

= MeTapoAiko Zuvdpopo (naxuoapkial)



What's a standard drink?

A standard drink in the United States is any drink that contains about 14 grams of pure alcohol
(about 0.6 fluid ounces or 1.2 tablespoons). Below are U.S. standard drink equivalents. These are
approximate, since different brands and types of beverages vary in their actual alcohel content.

12 oz. of 8-9 oz, of 5 oz. of 3-4 oz, of 2-3 oz. of 1.5 oz. of 1.5 oz. of
beer or malt liquor table wine | fortified wine | cordial, _brandy (a spirits
cooler 8.5 0z. shown in (such as lig ueur, or single jigger) | (a single jigger

ﬁ-;:tlfF_eﬁflllglmld sherry or port)|  aperitif Df;?a'lﬂ"ﬂ:fsﬂ';
r ¢ Wioul vodka, whi .
Fold about 1.5 3.5 oz. shown 2.5 oz. shown ate.] Shown
standard drinks straight and in a
of malt liguor highball glass with
ice to show the
[ | level before
T | — adding a mixer®
R | _om
4 I r P
k | | : o o B |
- -'! . | Ny I e~
o L —, e, il - e i
~5% alcohol ~7% alcohol ~12% alcohol ~17% alcohol ~24% alcohol ~40% alcohaol ~40% alcohal
12 oz. 8.5 oz. 5 oz. 3.5 oz. 2.5 oz, 1.5 oz. 1.5 oz.

Many people don't know what counts as a standard dnink and so they don't realize how many
standard drinks are in the containers in which these drinks are often sold. Some examples:

- For beer, the approximate number of standard drinks in

«»12pz.=1 w32 pz. =2
=16 0z. = 1.3 =40 pz. = 3.3
- For malt liguor, the approximate number of standard drinks in
«=120z.=1.5 =22 0z. =25
= 160z. =2 =40 0z. = 4.5

- For table wine, the approximate number of standard drinks in
= a standard 750-mL (25-0z.) bottle = 5

- For 80-proof spirits, or “hard liguor,” the approximate number of standard drinks in
+ a mixed drink = 1 or more*

= 3 fifth (25 0z.) = 17
«1.75L (59 0z.) = 39

« apint (16 0z.) = 11

= It can be difficult to estimate the number of standard drinks in a single mixed drink made with

hard liquor. Depending on factors such as the type of spirits and the recipe, a mixed drink can
contain fram one to three or more standard drinks.
Reproduced with content from: National Institutes on Afcohol Abuse and Alcoholism. Rethinking

Drinking: Alcohol and your health. Available at: http://rethinkingdrinking.niaaa.nif.gov.

| LipToDate



KAIVIKN €€€Taon

= AvalnTnon KAIVIKWV EUpNUATWV XPOvIAC
nnatonabesiac

(liver stigmata)

= XaunAn guaicdbnoia!

= ANG:

= Mia ocwoTn ynAapnon Tou NNAToc Ynopei va
a&ilel 000 XiAiec nnaTikec dokipaoiec!



i KAIVIKG EupnuaTta KippwTiKou acBevn

7/

Kipooppayia

Hmrarika Zriyuara

\,

AoOKITNC

N,

Estcpa)\-ondGaa

IkTEPOC

DuoloAoyIKN
KAIVIKA £€€TaON

e




HnaTika oTiypara

AoTepoEIdEiC KNAIGEG

HnaTikEG naAQpEg

Dypouytren

NMAnkTpodakTuAia, UNEPTPOPIKN ooTEOAPOpONnAOEIa
EnipAeBo

F'uvaikopaoTia

MeAavilouoa akavowon

AIOYKWON NapwTidwv

[TepuyoIdne TPOUOC

Agukovuyia

Ynoyovadiopog (aTpogpIKoi OPXEIC, EAATTWHEVN avOpIKN TPIXopuia)
duonua Cruveilhier-Baumgarten

HnaTikn anonvoia

Konwon, puikn TNéN

=avOwpaTa, sicca, Oupeoidonabeia, apBpiTIda, eEavonua



AOKITNG, ou@aloKnAn, enipAeRo




Apayvoeldeic anilol (spider nevi)




HnaTikeg NaAapeg

Ak I

==
-
—
—




* Pikvwon naAapiaiac anoveupwaong (Dypouytren)




[MANKTPOOAKTUAIQ,
UNEPTPOPIKN 00TEOAPBponabeia

Clubbing




[uvaikopaoTid




MeAavilouoa akavBwon




Ta epwTNUATA

Eival npaypaTikn;

Eival onuavTikn;

Eival To aiTio npoPavec;

Av Ox1, TI KOVW;

[OTE Nnapanepnw o€ NNAToAoyIKO 1IaTPEIo/Biowia NNATOC



Eival npayparikn;

= Mikpn auénon

=  ACUPNTWPATIKOC aoBevNC

=  Xwpic KAIVIKR unovoia nnaronadsiag

= Enavainyn

= [lpoooxn:

-Niakupavon (HBV, HCV)

-Kakn ouoxeTion Tpavoapivacwy kai nnaTikne BAapng



EkTipnon Tn¢ BaputnTac

6 months Caution Urgency

1. Eningdo avu&énong (onuavrikn)
2. EEENIEN oTO XpoOvo (Taxeia)
3. 'EvdsiEn nnaTtikng BAapnc (xkippwon, nnaronabsia)



Ta ouvnBeoTepa aitia
AGA

Table 3. Etiology of Mild ALT or AST Elevations:
Less Than 5 Times Normal

Hepatic: ALT-predominant
Chronic hepatitis C
Chronic hepatitis B
Acute viral hepatitis (A-E, EBY, CMV)
Steatosis/steatohepatitis
Hemochromatosis
Medications/toxins
Autoimmune hepatitis
Alphas-antitrypsin deficiency
Wilson's disease
Celiac disease

Hepatic: AST-predominant
Alcohol-related liver injury
Steatosis/steatohepatitis
Cirrhosis

Monhepatic
Hemolysis
Myopathy
Thyroid disease
Strenuous exercise
Macro-AST




[MpoodIopIoPOC Tou TUNoU (pattern)

AST, ALT, ALP, ygt, Bil, Alb, PT, PLT
HnatokuTTapiko/XoAooTaTIkO/AINBNTIKO

Table 1
Patterns of liver function tests according to cause of liver disease

Hepatocellular Biliary Infiltration
Ischemia, Viral Infiltrative
& Toxins Hepatitis Alcohol Complete Partial Disease
Aminotransferases  50-100x 5-50x 2-5x 1-5x 1-5x 1-3x
Alk phos 1-3x 1-3x 1-10x 2-20x 2-10x 1-20x
Bilirubin 1-5x 1-30x 1-30 x 1-30x 1-5x 1-5x
Prothrombin time Prolonged and unresponsive to Responsive to Usually nl
vitamin K in severe disease SQ vitamin K
Albumin Decreased chronic disease Usually nl Usually nl
Platelet count Decrease suggests stage lIl/IV Usually nl Usually nl



O AOyoc AST/ALT (AAR)

ANKOOA >2 (AST<300)
Kippwon/Ivwaon >0,8-1 CHB, CHC, NASH
Wilson >2-2.4 ALP/BIl <4
MakpoAST Hovo AST

MUOOKEAETIKEG >3 oTnv apxn, 1 otn ouvexeia
YnoBupeoeIdIopoC >1

AlOAuon >1 (LDH, avaiyia)
OEeia NnaTikn VEKPWON >1 otnvapyxn (>1000)
To€jvec, dappaka <1 pera 36-72h

Kapkivog/AInBnTika >1 (>ALP)



HnaTtoTo&kotnTta (DILI)

Hepatocellular Cholestatic "Mixed" Cholestatic Hepatitis
TALT = 2-3x T Alk Phos = 2-3x TALT = 2-3x  and

Alk Phos ratio ALT <2 | T Alk Phos = 2x
INH. Sulfonamides. Phenytoin. Estrogen. Anabolic Chlorpromazine. Macrolide
Disulfiram. Ketoconazole. Steroids. Tamoxifen. antibiotics. TCA's, Augmentin,
Nitrofurantoin. Minocyline. Nicotinic | Azathioprine Ketoconazole, NSAID's. Captopril.
acid Enapril




Au&non X10-napanounn

Ioi

To&jveg

dapuaka

Ioxaipia

AuToavoon nnaTiTida

O&U Budd-Chiari

Npwipa oTadia anoppaéng xoAnpopwv (xoAndoxoAiBiaon)



OEeia HnaTikn Avenapkeia!

Table 3
King's College Criteria for transplantation in acute liver failure

Nonacetaminophen Cases Acetaminophen Cases

INR >6.5 (PT >100 s) or any 3 of the following: Arterial pH <7.3 or any 1 of the following:
Idiosyncratic drug/indeterminant Stage III/1V encephalopathy
Age <10 or >40 y Serum creatinine >3.4 mg/dL
Acute/subacute presentation INR =6.5 (PT =100 s)

Serum bilirubin >17.5 mg/dL
INR >3.5 (PT >505s)




Ioyeveic NNATITIOEC

HBV

HCV

HAV, HEV (exBeon, Ta&idia)

CMV, EBV, HSV (avocokaTtaoToAn)



[pOTEIVOUEVOC EAEYXOC OS ACUUNTWHATIKN

Tpavoauivaoaigia
AGA 2002

TABLE 2. LaroraTORY TESTS THAT MAY IDENTIFY THE CAUSE
OF ELEVATED AMINOTRANSFERASE LEVELS IN A PATIENT
WITH NoO SYMPTOMS.

Test

Initial tests

Test for hepatitis C antibody in
scrum

Test for hepatids B surface anti-
gen, surface antibody, and
core antibody in serum

Measurement of serum iron and
total iron-binding capacity

Measurement of serum cerulo-
plasmin

Serum protein electrophoresis

Serum protein electrophoresis

Additional tests®

Reverse-transcriptase polymer-
ase chain reaction for hepati-
tis C virus RNA

Alpha,-antitrypsin phenotyping

Tests for antiendomysial and an-
tigliadin antibodies in serum

Measurement of creatine kinase
and aldolase

DuaGnosIs

Presence of hepatitis C antibody indi-
cates chronic hepatitis C

Presence of hepatitis B surface antigen
and core antibody indicates chronic
hepatitis B

Iron overload suggests hemochroma-
tosis

Decreased ceruloplasmin levels suggest
Wilson's discase (if patient is =40
years old)

Increase in polyclonal immunoglobu-
lins suggests autoimmune hepatitis

Marked decrease in a-globulin bands
suggests alpha;-antitrypsin deficiency

Presence of viral RNA indicates chronic
hepatitis C

Presence of the ZZ phenotype indicates
alpha;-antitrypsin deficiency

Presence of antbodies indicates celiac
spruc

Elevated enzyme levels indicate dis-
orders of striated muscle

*If the results of the initial set of tests are normal, these additional tests

may pinpoint the cause.



Evaluation of isolated mild chronic elevation of serum
aminotransferases*

Step 1: Initial evaluation

Review possible links to medications, herbal therapies, or recreational druas
Screen for alcohol abuse (history, screening instruments, AST/ALT ratio =2:1)
Obtain serology for hepatitis B and C (HBsAg, anti-HBs, anti-HBc, anti-HCV)
Screen for hemochromatosis (Fe/TIBC =45 percent)

Evaluate for fatty liver (AST/ALT usually <1, obtain RUQ ultrasonography)

Step 2: Second-line evaluation (if initial evaluation is unrevealing)

Consider autoimmune hepatitis, particularly in women and in those with a history of other
autoimmune disorders (check serum protein electrophoresis; obtain ANA and ASMA if
positive)

Obtain thyroid function tests (TSH if hypothyroidism is suspected; otherwise, obtain serum
TSH, free T4, and T3 concentrations)

Consider celiac disease (especially in patients with a history of diarrhea or unexplained iron
deficiency: serum antiendomysial or Igh anti-tissue transglutaminase antibodies)

Step 3: Evaluation for uncommon causes (if second-line evaluation is
unrevealing)

Consider Wilson disease, especially in those <40 years of age (check serum ceruloplasmin,
evaluate for Kayser Fleischer rings)

Consider alpha-1 antitrypsin deficiency, especially in patients with a history of emphysema
out of proportion to their age or smoking history (obtain alpha-1 antitrypsin phenotype)

Consider adrenal insufficiency (8 am serum cortisol and plasma ACTH, high-dose ACTH
stimulation test)

Exclude muscle disorders (obtain creatine kinase or aldolase)

Step 4: Obtain a liver biopsy or observe (if no source identified after steps 1
to 3)

Observe if ALT and AST are less than twofold elevated

Otherwise, consider a liver biopsy

AST: aspartate aminotransferase; ALT: alanine aminotransferase; HBsAg: hepatitis B surface
antigen; anti-HBs: antibody to hepatitis B surface antigen; anti-HBc: antibody to hepatitis B core
antigen; anti-HCV: antibody to hepatitis C virus; Fe: iron; TIBC: total iron binding capacity; RUQ:
right upper quadrant; ANA: antinuclear antibodies; ASMA: anti-smooth muscle antibodies; TSH:
thyroid-stimulating hormone; IgA: immunoglobulin A; ACTH: corticotropin.

= Mild is defined as between 2 and 10 times the upper limit of normal; chronic is defined as more
than six months.



AcuunTtwuaTikn Tpavoauivacaiyia
ANyOpIOuOC

= Bnual.

Ioi (CHB-C), AAkOOA, dappaka
Ainidia, MukoouAiwpevn, YRepnxoypapnua
= BRua 2.

Avoooo@alpivec, AutToavTiowuaTa
>epoulonAaapivn, XaAkog oUupwv
tTGA,

TSH, FT4, CPK, ACTH

MeAETEC O16r1pOU

Al avTiTpuyivn

= Bnua 3.

Bloyia nnartog



H Biowia nnaTtoc o€ opoapvnTikn ALT < 2X N

! N = 249, nAikia 58,
! aAkoOA < 25 IU/week , 9% 81aBnNTNG, 24% BMI > 27
g ALT 51-99 (0€ 6 PUnVveq)

- 2% NAFLD

. 10% @ualoAoyikn IoToAoyia!

¥ ANAQ:
KokKiwpatwon voonuata 4%, Autoavooa 2.7%,
MeTapoAika 2.1%, XoAooTaTika 1.8%

>e JeEAETN 354 aoBevwv 66% oTeaTwon
Movo oTo 18% n Bloyia nnatoc aAAa&e Tnv KAIVIKA ano@acn
Shelly, J Hepatol 2001




2Tn ¢aon OlEPEUVNONC-AVAPOVNG

= Alakonn aAKoOA

= AvTIgeT®NION PMETaBoAIKoU ouvdpOuoU
-anwAe&ia Bapoug

-pUBuIoN AINdiwv,0akXapou, UNEPTAoNC

= Algkonn Gapuakwy nou evoxonoiouvTar:
-au&non w¢ X3

-KAIVIKO OENOC



Ainwdec ‘Hnap

Table 2 Clinical identification of the metabolic syndrome (scientific statement by the
American Heart Association and National Heart, Lung, and Blood Institute in the United
States)

Risk factors—any three of the five

Defining levels
constitute a diagnosis of metabolic syndrome :
_ _ - Men > 102 cm (> 40 inches)

Abdominal obesity (waist circumference)

Women > 88 cm (> 35 inches)
Elevated triglycerides = 150 mg/dL

Men <40 mg/dL
Reduced HDL cholesterol

Women < 50 mg/dL

Systolic = 130 mmHg
Blood pressure _ _
Diastolic = 85 mmHg

Fasting glucose = 100 mg/dL




MepioTaTiko 1

80 eTwv o€ oTaATIVN

Mpoogpatn aAAayn o€ yevoonun oiuBaocTaTtivn 40 mg
Sporanox yid JUKnTiaon

Kakouyia

AST: 817, ALT 548



MepioTaTiko 2

[uvaika 42 €Twv, aoUUNTWHATIKN
Ao@alioTIKO check up:

ALT: 400, AST: 250

Xpron ouciwv o€ epnpPIKn NAIKia
AAKOOA, 1-2 noTnpia Kpaai TNV nUEPa
BMI 27

MnTepa pe MS



MepioTaTiko 3

= [uvaika ANBavida 61 eTwv, naxuoapkn, uneptaon (aywyn)
= O kapdioAoyoc cuvioTa oTaTivn Kai {NTa eAeyXo:
= ALT: 79, AST: 52



>udnepacuara

= AlQyVWOTIKN NPOCEYYION NPOCAPHOCHEVN OTO KAIVIKO GEVAPIO Kal OXI
aAyopIOuIKN

= Mn aAkooAikn Ainwdng Ainénon Tou 'Hnatog n nio ouxvn d1ayvwon

= JUVTOVIOHUOC JE NNATOAOYIKO 1aTPEio O€ apgpiBoAia

= Mapanounn o nnatoAoyiko iatpeio (Blowia;):

-aveupeon nnatonadeiag

-evOEIEEIC KIPPWONC EVTOVNG iVWONG

-JeyaAn N Taxeia avodoc

-€nipgova au&énueveg TINEC >X2, > 6 PNVEC



“Dear Dr Hepaticus,

| have just reviewed our patient data base and have identified
420 patients with persistently abnormal LFTs who are
otherwise well and are not known to have liver disease. When
can you see them?

Yours,

Dr G Practice”
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