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o . METABOLIK
KARAC I G E RI N Karbonhidrat, lipid, aa, nikleik
asit, vitamin, mineral
metabolizmasi, amonyak

FO N KS iYO N L ARl | olusumu, sekerlerin birbirine

dontsumu

SENTEZ

Albumin, alfa-1 ve gama
globllin, pihtilasma faktoérleri,
baglayici ve tasiyici proteinler

SEKRETUVAR

Barsaga safra salgilanmasi ve
bilirubin konjugasyonu

DETOKSIFIKASYON
Xenobiotikler, steroidler, tiroid
hormonu ve endojen
metabolitler

DEPOLAMA

Glukojen, Vitamin B12, demir ve
A vitamini



Karaciger Fonksiyon Testleri

Isimlendirme tam /dogru degil..

Gercek fonksiyonu gostermez

Daima KC’e 6zgu degildir

Komplikasyonun varligi veya siddeti konusunda sinirl bilgi verir

KC enzimleri KC fonksiyonundan cok hepatosit butinligiinu veya kolestazi
yansitir



Karaciger Testleri

* Normal kisilerde anormal test olabilir

* Normal deger KC hastaligi olmadigini géstermez
* Anormaligin dizeyi siddetini gbstermez

* Dizeyde azalma iyilesme anlamina gelmeyebilir
* Duyarliik ve 6zgulltkleri sinirlidir



Kullanim alanlari

*Akut hepatit (bulanti, ates, ikter, hepatomegali) ya da kronik
hepatobiliyer hastalik (asteni, kasinti, hepatomegali, splenomegali, asit)
siphesinde rutin biyokimyasal degerlendirme

*Bilinen Kronik KC hastaliklarinin takibi

*Bliyume geriligi, kronik ishal, kronik karin agrisi nedeniyle basvuran
hastada standart tetkiklerin pargasi olarak.

o*AILE ISTEGI ILE !!!



Karacigerin fonksiyonlarini degerlendiren testler

1- Hicre hasarini degerlendiren testler
2-Kolestazi degerlendiren testler
3-Sentetik fonksiyonlari gosteren testler
4-Kantitatif fonksiyon testleri
5-Goruntiuleme testleri

6-Histolojik yontemler

7-Taniya yonelik testler
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1- Hiicre hasarini degerlendiren testler
2-Kolestazi degerlendiren testler
3-Sentetik fonksiyonlari gosteren testler
4-Kantitatif fonksiyon testleri
5-Goruntuleme testleri

6-Histolojik yontemler

7-Taniya yonelik testler



1.Karaciger huicre hasarini gosteren testler

e Alanin aminotransferaz
e Aspartat aminotransferaz
* Laktik asit dehidrogenaz



Aminotransferazlar

* Aminotransferazlar karaciger hiicre hasarini degerlendirmekte
kullanilan ana testlerdir

e Aspartataminotransferaz (AST, SGOT) ve alaninaminotransferaz (ALT,
SGPT) sirasiyla aspartik asit ve alanindeki amino gruplarinin
ketoglutarik aside déontusumunu katalizleyerek oksalo asetik asit ve

purivik asit olusumunu saglayan enzimlerdir. Bu sayede olusan son
urtnler sitrik asit siklusuna katilmaktadir.
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Alanin aminotransferaz

Asil olarak karacigerde bulunur.
Hepatoselltler hasar acisindan daha 6zgln bir tetkik.

Kan seviyeleri abdominal obesite derecesiyle korelasyon gdsterir

Trunk fat is associated with increased serum levels of alanine aminotransferase in the United States. AU Ruhl CE, Everhart JE SO Gastroenterology. 2010;138(4):1346.

Iki genis kapsamli calismada, degerlerin cinsiyet ve viicut kitle indeksine (yasa
gore degil) gore ayarlanmasi onerilmistir

* Age- andsexrelated reference ranges of alanineaminotransferase levels in children: European paediatric HCV network. J Pediatr Gastroenterol Nutr 2009; 49:
71-77.

*. SAFETY study: alanineaminotranferase cutoff values are set too high for reliable detection of pediatric chronic liver disease. Gastroenterology 2010; 138: 1357-
1364,
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circumterence, and trunk rat were considered together,
only trunk fat remained independently associated with
increased ALT. CONCLUSIONS: Trunk fat is a major
body composition determinant of increased ALT,
supporting the hypothesis that liver injury can be
induced by metabolically active intraabdominal far.

Kq}'wnﬂi;: Alanine aminotransferase: Body composition;

Dual-energy x-ray absorptiometry;, Natonal Health and
Nutnoon Examination Survey.
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Figure 2. Prevalence of elevated alaning aminotransferase (ALT) by
trunk fat and axtramity fat tartiies among women.



Bu sonuclar
ABD toplumunda
gbvde yaginin
artmis ALT aktivitesinin,

vicut yag kompozisyonu belirteci oldugunu

gdstermektedir.

These results in the US population indicate that trunk
fat is the major body composition determinant of ele-
vated ALT activity. They support the hypothesis that liver
injury can be induced by metabolically active intraab-
dominal fat.
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Age- and Sex-related Reference Ranges of Alanine

Aminotransterase Levels in Children: European Paediatric
HCV Network
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1293 HCV enfekte olmayan cocuk

5011 alt degeri

Yas arttikca alt anlamli oranda dustyor

Kizlarda erkeklere gore anlamli diisuk

18 aydan refrerans cut off 95p degeri erkeklerde 601U, kizlarda 55 |U;
18 aydan sonra 40IU ve 351U e dusuyor.



* AST ve ALT nin koenzimi pridoksal fosfat .......

pridoksin (vitamin B6) eksikligsinde cok diisik transaminaz, ozellikle de
ALT degerleri ile karsilasilabilir.

* Uremi ise AST degerini cok diistren bir durumdur.



Aspartat aminotransferaz

Karaciger, kalp kasi, iskelet kasi, bobrek ve beyinde bulunur.

Cocuklarda yas ile degerler duser, 6zellikle 11 yasindan sonra kizlarda
daha belirgin
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Fig. 1. Location of AST and ALT in hepatocyte. ALT is only present in the cytoplasm, whereas
AST is present in both the cytoplasm and mitochondria. Eighty percent of AST activity in the
liver is derived from the mitochondrial isoenzyme.
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ALT AST

Sitoplazmik %20

Sitoplazmik . .
P Mitokondrial %80
Karaciger
Karaciger
Kalp Kalp
1 Iskelet kasi
Iskelet kasi oS rolon
Beyin
Pankreas
T1/2 17 saat (sitoplazmik) Akcigerler
Lékositler

T1/2 47 saat (sitoplazmik)
87 saat (mitokondrial)



AST/ALT orani

(DeRitis) orani

Akut karaciger
hastaliklari

Nonalkolik
steatohepatit

Hepatit C

Kolestatik
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HEPATOLOGY, VOL. 68, NO. 4, 2018

New Pediatric Percentiles of Liver Enzyme
Serum Levels (Alanine Aminotransferase,
Aspartate Aminotransferase, y-
Glutamyltransferase): Effects of Age, Sex,
Body Mass Index, and Pubertal Stage

Sarah Bussler, Mandy Vogel, Diana Pietzner, Kristian Harms, Theresa Buzek, Melanie Penke, Norman Hindel, Antje Korner,
Ulrich Baumann, Wieland Kiess, and Gunter Flemming

The present study aims to clanify the effects of sex, age, body mass index (BMI), and puberty on transaminase serum levels in
children and adolescents and to provide new age- and sex-related percentiles for alanine aminotransferase (ALT), aspartate
aminotransferase (AST), and y-glutamyltransferase (GGT). Venous blood and anthropometric data were collected from 4,126
cases. Excluded were cases of participants with ]Jutcnl:ia] hcpﬂtntc}xic medication, with evidence of putl:nti:ll illness at the time
of blood sampling and non-normal BMI (BMI <10th or >90th). The resulting data (N = 3,131 cases) were used for the calcu-
lations of ALT, AST, and GGT percentiles. Age- and sex-related reference intervals were established by using an LMS
method of Cnh:—l:ypc method. Serum levels of transaminases follow ngt-spttiﬁc patterns and relate to the onset of prubcrry.
This observation is more pronounced in girls than in boys. ALT percentiles showed similar-shaped patterns in both sexes.
Multivariate regression confirmed significant effects of puberty and BMI-SDS (f = 2.21) on ALT. Surprisingly, AST serum
levels were negatively influenced by age (f = —1.42) and BMI-SDS5 (ff = —0.15). GGT percentiles revealed significant sex-
specific differences, correlated positively with age (f = 0.37) and showed significant association with BMI-S5DS (f = 1.16).
Conclusion: Current reference values of ALT, AST, and GGT serum levels were calculated for children between 11 months
and 16.0 years, using modern analytical and statistical methods. This study extends the current knowledge about transami-
nases by revealing influences of age, sex, BMI, and puberty on serum concentrations of all three parameters and has for these

parameters one of the largest sample sizes published so far. (HEpaTOLOGY 2017; 68:1319-1330).



* Leipzig

* 11 ay-17 yas arasi saghkli cocuklar

* 4662 cocuk

e AST,ALT,GGT normalin 3p Gzerinde 17 cocuk

e 209 hepatotoksik ilac kullanimi nedeniyle cikariliyor
e 4126 cocuk

* Normal agirlikli 3131 cocuk

* Obese, fazla/az kilolu 995 cocuk



LIFE Child study sample
Age:
0 - 18 vears
N = 4 662 cases

ALT, AST, or GGT

>3 SDS . - e
N = 17 cages Hepatotoxic medication
e or
lliness
N = 209 cases
Y
LIFE Child study sample
Age:
1 1 months - 16 years
N = 4,126 cases

Underweight

Normal weight Overweight

N = 3,131 cases Obese
N = 995 cases

FIG. 1. In- and exclusion ecriteria for the study population.
Composition of the reference population (p nm::ru]v.r healthy and
normal weight children and adolescents) me the LIFE Child
cohort. The fHowchart contains information about excluded sub-
jects. SDS = standard deviation score, ALT = alanine amino-
transferase, AST = aspartate aminotransferase, GGT = -
glutamyltransferase, illness (hsCRP > 10 mg/1), underweight
(BMI-SDS < 10th percentile), normal weight (BMI-SDS 10th -
90th percentile), overweight (BMI-SDS > 90th percentile, <
97th percentile), obese (BMI-5DS = 97th percentile).
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FIG. 2. Age- and sex-related percentiles of alanine aminotransferase (ALT). Smoothed percentile curves for alanine aminotransferase
(ALT) (UA, y-axis: log scale) in males/females over the age (11 months to 16.0 years) based on a normal weight reference population
from a LIFE Child study sample: (N = 3,131, Ny = 1,664, Niae = 1,467, The 3ed (P3), 10th (P10), 50th (P50, median),
90th (P90) and 97th (P97) percentiles are shown.
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FIG. 3. Age- and sex-related percentiles of aspartate aminotransferase (AST). Smoothed percentile curves for aspartate aminotransfer-
ase (AST) (U/, y-axis: log scale) in males/females over the age (11 months to 16.0 years) based on a normal weight reference popula-
tion from a LIF l Child study sample: (N = 3,131, Ny = 1,664, Ng 0. = 1,467, The 3rd (P3), 10th (P10), 50th (P50, median),

90th (P90) and 97th (P97) pl.t’i.l.t!tllu are shown.




* ALT, AST duizeyleri <1000 olan hastada
*On tanilariniz nedir ???



Aminotransferazlar 1000IU (zerinde :




Tek basina AST yuksekligi

e Zor venoz girisimler

* Sistemik veya viral hastaliklara bagli rabdomiyoliz
 Kas hastaliklari

* MakroAST emi




Tek basina AST yuksekligi

* ZOr vendz girisi hoxronsTem:
giris AST IgG ile kompleks yapar, molekul yapisi buyuk

e Sistemik veya v oldugu icin glomerulden stizilemez ve plazmada
kalir.

e Kas hastaliklari Tani icin;

. - elektroforez,
* MakroAST emi PEG veya

-amonyum sulfat coktlirme veya jel

filtrasyon kromatografi yontemleri ile gercek AST
dizeyi belirlenir.

Benign bir durumdur.



SERUM

PEG TEST ELECTROPHORESIS

117: %118 cAST

Macro-AST

AST
40 w/ L.




Hastaliklardaki aminotransferaz degerler:

*Toksik veya iskemik hasar

*Akut viral hepatit

*Alkolik hepatiti

*Kronik hepatit

*Siroz

*Normal

10

30

100

300

32

1000

3000

10000



LDH

* Hemoliz, iskemi, iskelet ve kalp kasi hasarlanmalari bébrek
enfarktinda yukselebilir.

* Ani ve asiri yukseklikleri Iskemik karaciger hasarin,

* ALP nin eslik ettigi yukseklik karacigerin malign infiltrasyonunu
gosterir.



2. Kolestazi degerlendiren testler

* Gama glutamil transferaz
 Alkalen fosfataz

* 5’ nikleotidaz

* Losin aminopeptidaz

e Serum bilirtGbinleri

e |[drar Urobilinojen

e Serum-idrar safra asitleri



Total Ve Direkt Bilirubin

* Hemoglobinin yikimiyla ortaya cikan hem, RES’de hem
oksijenaz ile biliverdine; biliverdin ise biliverdin reduktaz ile
bilirubine donusmektedir

* Bilirubinin kandan safraya tasinmasi farkli ancak birbiri ile
iliskili 4 basamakta gerceklesir:
* Hepatosellter alim,
* hiicre ici baglanma,
* konjugasyon ve
* biliyer atilim
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HiPERBILIRUBINEMI

indirekt Hiperbilirubinemi
Direkt<%15

Bilirubin yapiminda artis

Hemoliz

Eritrosit anomalileri MNeonatal hiperbilirubinemi
sfemsitf::,ﬁ-ﬁ-F'D 'ﬂf.'tm Aclik

Ekstraselliiler anomali
hipersplenizm Familial glukuronil transferaz yetm
immiinohemolitik anemi

ineffektif hematopoe
talasemi

Hematom rezorpsiyonu Gilbert sendromu

Bilirubin klerensinde azalma

Crigler-Najjar sendromu

Direkt Hiperbilirubinemi
Direkt>%15

|

Bilier obstruksiyon Parankimal kc hst
Koledekolitiazis /kolestazis
Timor Viral hepatit
Koledok kist Alkolik hepatit
Bilier striktiir Siroz
Bilier atrezi Sepsis

llaglar

Metabolik kc hst
Gebelik kolestazis
Dubin Johnson sendr
Rotor sendr



GGT

 Safra duktus epiteli

* Hepatosit

* Bobrek, proksimal renal tubul
* Pankreas

e Dalak

* Beyin

* Prostat

* Meme

* Ince barsak

Y-GT

i Function

@) Peptide and protein synthesis

@) Regulate tissue glutathione level

0 Transport Aminoacid across
the cell membrane



g-glutamyltransferaz (GGT)

* GGT peptidlerin g-glutamil grubunu diger peptidlere ya da

aminoasitlere katalizleyen enzimdir.

* GGT bir cok dokunun hiicre membranlarinda bulunur

e proksimal renal tibul
e karaciger,

* pankreas,
* barsak

e Dalak

GGT

present in ‘

 KC de GGT primer olarak safra epitel hticrelerinde ve
hepatositlerin apikal membranlarinda bulunur.

* GGT nin ana kaynagi karacigerdir. Bilier epitelin
hasarlanmasi sonucu safra epiteline baglh GGT serumda

cozundar.

Cytoplasm

Cell emmbrane



* Serum GGT safra kanallari ya da karaciger hasarinin sensitif bir
indikatoruadur.

* Ancak spesifisitesi dusuktur, cinkd bir cok nonhepatik bozuklukta da
artabilir.
* diabet
hipertiroidizm,
Kronik obstriktif pulmoner hastalik
Bobrek yetmezligi
Baziilaclar (orn. Barbituratlar, fenitoin hepatik mikrozomal GGT vyi indukler)

* GGT nin ana klinik kullanimi ALP yuksekliginin karaciger kdkenli olup
olmadigini belirlemektir. (Orn.Kemik hastaliginda GGT yukselmez)



* Fenitoin, fenobarbital gibi antiepileptikler, warfarin gibi antikoagtlanlar
mikrozomal enzim sistemini aktive ederek GGT artisi yapabilir. Sodyum
valproat kullanimi1 ancak hepatotoksisite yapiyorsa GGT vyi arttirir.

* GGT duzeyleri yasla degisiklik gosterir, yenidogan doneminde eriskinlerden
6-8 kat daha yltksek saptanabilir. Postnatal 6-9. ayda normale doner.

* En yuksek degerler safra yollari tikanikliklarinda gorualar, ozellikle biliyer
atrezide, biliyer tikanmalarda, sklerozan kolanjit ve Alagille sendromunda
cok yukselir. Normal ya da disuk GGT ve kolesterol duizeyi, artmis safra
asitleri, hiperbilirubinemi, progresif familyal intrahepatik kolestazi (PFIK-1
va da PFIK-2) akla getirmelidir.



Review Article

y-Glutamyltransferase: value of its measurement in paediatrics

Jose C Cabrera-Abreu and Anne Green

Table 1. Paediatnc reference ranges for GGT acfivily (modified

Abstract from reference 2)
Address o e i 7-Glutamyltransferase (GGT) is a micrc
Department of C S sy, human tissues involved in secretory an
o canaliculi. Serum GGT is elevated in liv Age Mean (U/L) Range (UL)
meesNH UK b Lo as extrahepatic biliary atresia, sclerosin
' WT ehdesmsié gTHC) type ('a;. ¢ 0-1 month 71 0- 151
Correspondence or low serum activity, disc
ngQtQabre:;Ahrr;::b' . GGT is also useful in detecting cholest 1-2 monins 48 0-114
(hanchihwaiunii et assessing the efficacy of ursodeoxycho 2= &4 MONtNS 33 0- 81
screening for biliary complications on p
transplantation. The reference range fol 4- 7 months 17 0- 34
neonates the activity at birth is approxim 7 mionths- 2 years 11 - 24
adult reference range. The activity then
5-7 months. 2-5 years 11 1- 20
Amn Clin Biochem 2002; 39: 22-25 9~ 10 years 12 3- 22
10-15 years (f) 12 3 20
10-15 years (m) 13 3-24

Range = mean + 2 standard deviations.



Table 2. Paedairic reference ranges (2 5th- 97-5th centiles)
dunng the first year of life for GGT on the Viros 500 analyser
(reproduced with permission from reference 5)

Age Male (U/L) Female (UL)
1-7 days 30- 177 23 156
8- 30 days 27- 183 20- 148
1- 3 montns 20- 155 20- 148
4- & months 10- 100 18- 130

7- 12 months 12- 42 12- 64
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FIG. 4. Age- and sex-related percentiles of y-glutamyltransferase (GGT). Smoothed percentile curves for y-glutamyltransferase

(GGT) (U, y-axis: log scale in males/females over the age (11 months to 16.0 years) based on a normal weight reference population
from a LIFE Child study sample: (N = 3,131, Ny;,. = 1,664, Nponae = 1,467. The 3rd (P3), 10th (P10), 50th (P50, median), 90th
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Table 4. Flasma GGT achwvily in paediainc iiver aisease

Disease Vanation (= ULRR)

Extrahepatic biliary atresia T{210)
Alagille syndrome [ (=3 20)
Sclerosing cholangitis [ (= 50- 100
PFIC 1- PFIC 2 N/
PFIC 3 I
Bile acid disorders N

PFIC = progressive familial intrahepatic cholestasis.
= ULRR = multiples of upper limit of reference range.
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Alkalen fosfataz

276

Ind J Clin Biochem (July-Sept 2014) 29(3):269-278

Fig. 5 A nibbon diagram of ALKALINE PHOSPHATASE

L/B/K ALP protein structure.
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Alkaline fosfataz (ALP)

* Notral pH da cesitli AP organik fosfat esterlerin hidrolizinde katalizér

gorev yapan bir grup metallo(cinko)enzimlerdir. Alkaline phosphatase
* ALP nin bulundugu vyerler @ Present in cell
membrane or cell

* Hepatositlerin kanalikiler membrani,

Kemik osteoblast membrani

Ince barsak mukoza hiicrelerinin fircamsi kenari
Bobrekte proksimal kivrimli tibullerde
Plasentada

Lokositlerde

High concentartion in:

0 Bile duct (Liver)

9 Bone (osteoblastic cells)

9 Intestinal epithelium

9 Placenta

6 Kidney tubules (proximal tubules)

@ Granulocytes

9 Lactating mammry ducts

e Serumdaki ALP nin cogu KC, kemik ve barsak
kaynakhdir



e Alkalen fosfatazin 4 izoenzimi mevcuttur.
* Intestinal ALP,
* Plasental ALP,
* Germ hiicre ALP ve

* Doku nonspesifik ALP veya karaciger/kemik/bobrek
(L/B/K) ALP
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Fig. 1 Ilustration showing the
postulated evolutionary
relationships of the human liver/
bonefkidney, intestinal,
placental and placental-like
genes [18]

[ L/B/K ALP genre]

[ Placental-Like ALP gene ] [ Placental ALP gene ]

[_ Intestinal ALP gene 1

[ Ancestral ALP gene ]

Tahle 1 MNomenclature of human ALP isozymes and gene including chromosomal location, gene size and accession numbers

Gene Protein name Common nams Chromosomal location Accession no.

ALPL THAP Tissue-nonspecific alkaline phosphatase; TNSALP; Chrl: 21581 17421650208 NM_(0047%
liverbone/kidney type AP

ALFP PLAP Placental alkaline phosphatase; PLALP Chr2: 233068964—-233073097 NM_001632

ALPFI AP Intestinal alkaline phosphatase; IALP Chr2: 233146369-233150245 MNM_(1631

ALFPP2 GCAP Germ cell alkaline phosphatase; GCALP Chr2: 233097057-233 1000922 NM_031313

srdmbbmiiiem

Fig. 2 Relationship between exon orgamization and polypeptide
structure of the L/B/K ALP gene. L/B/K ALP gene exons /-2 are
shown as large rectangles. Untranslated regions are indicated by
green colowr. The signal peptide at the amino terminus and the
hydrophobic stretch of amino acids at the carboxyl terminus in exons
2 and i2, respectively. are shown in vellow. Regions which comprise

11 12

and E. coli ALP are shown as follows: small recrangles above the
exons indicate conserved units of amino acid sequence which exist as
discrete units of secondary structure in E coli ALP (Mack for &
sheets, white for a-helices); the open circles indicate metal ligands,
and the closed circles indicate residues that directly interact with
incoming substrute



* Serumda artmis ALP saptanan asemptomatik hastada ilk adim artisin
kaynagini saptamak olmalidir.

* ALP ile paralel salgilanan diger KC enzimleri (serum GGT ya da
5'nukleotidaz) dizeylerine bakmak faydali

* Daha kesin olarak kaynagi saptamak icin elektroforez yontemi ile ALP
izoenzimlerine bakilmalidir.



Reference range for serum alkaline phosphatase
activity in children and adolescents

Alkaline phosphatase (units/L)

Age (years)

Mormal ranges for serum alkaline phosphatase activity for boys (blue)
and qgirls (red).



5'nukleotidaz



* 5’-NT, adenosine 5’-phosphate ve inosine 5’ -phosphate gibi
nlkleotidlerin hidrolizini katalize eder. Serbest inorganik fosfat
aciga cikar ve testlerde olcular

* 5-NT bulundugu yerler
e karaciger
* barsak
* beyin
* kalp, kan damarlari
* pankreas

e Karacigerde hepatositlerin kanalikller ve sintzoidal
membranlarina bagli olarak bulunur. Aktivitesi ALP ile
paraleldir, GGT gibi ALP ile birlikte yukseldiginde hepatobilier
hastaligi dustundurdar.



Tikanikligin yerine gore kolestaz

paternleri
Kolestaz tipi Tikaniklik Laboratuar Ornekler
yeri
Bilirubinostazis | Hepatosit ALT, ALP N Sepsis, TPN,
Bilirubin® cins steroidleri
Kolestatik Kanalikiler | ALT, ALPTTT llaca bagli,
hepatit Bilirubinl 77 yd'da a1 AT (-)
Duktuler hasar | intrahepatik | ALT NT, ALPTTT | PBC, PSC
safra kanallar | BilirubinN
Tam tikanma | Ekstrahepatik | ALTTN, ALPTTT | Safra kanali
safra kanallari | BilirubinT 171 taglari, EHBA




PFIK-1 PFIK-2 PFIK-3

Kromozom 18g21 2q24 7921
Gen ATP 8B1 ABCBI1 ABCB4
Eksiklik FIC 1 BSEP MDR3
GGT N N (I
Serum Safra Asidi Tt il 1
Biliyer Safra Asidi LR [ N
Biliyer Fosfolipid N N {Infils
Sarilik =+ ot =
Kasinti - ot =
ishal + + -
Pankreatit + - -
Fibrozis - T+ i
Kolestazis e ek ok
inflamatuvar Aktivite i - =+
Dev hiicre 4p stk &
Safra kanal proliferasyonu - - e
Elektron mikroskopisi Graniiler Filamentoz -

( -, yok; +, var; ++, belirgin; N, normal; 111, yiiksek; |||, diisiik)




3.Sentetik fonksiyonlari degerlendiren testler

* Serum albumin ve diger proteinler
» Koagulasyon testleri (PT, PTT, INR)
* Serum amonyak

* Serum glukoz

* Plazma ve idrar aminoasitleri

* Serum lipidleri



Serum safra asitleri

* KC de sentezlenen primer safra asitleri : Kolik asit ve kenodeoksikolik
asit

* Glisin ve taurin ile konjlge olup safra ile iB gecis = cogu terminal
ileumdan sup.mezenterik venle

e Kalani kolonda bakteri etkisi ile sekonder safra asitleri olusur:
Deoksikolik asit, litokolik asit = kolondan sup ve inf mezenterik venle

* Portal dolasima gecer, enterohepatik dénglye katur.



KC hastaliginda serum safra asitleri (SSA)

* Primer safra asiti sentezinde aksama
Kolik asit / kenodeoksikolik asit oraninda degisme
« Anormal safra asitlerinin sentezi

« Safra asitlerinin konjugasyonunun azalmasi —»
bagirsaga gecen s.a. — sekonder s.a sentezi ¥ —
plazma deoksikolat diizeyi |

« Enterohepatik dolagsima giren safra asitlerinin hepatik
uptake’inin azalmasi sonucu ozellikle yemeklerden
sonra serum safra asitlerinde TT7T

« Bilyer akimda tikaniklik varliginda dolagsima
reglirjitasyon — serum safra asitleri 777




Plazma proteinleri

e KC hastaliginda
* Protein sentezinde azalma
» Ekstraselltler dagilim hacminde genislemeye bagli dilisyon
* Proteinlerin yarilanma zamaninda degisiklik
* Dokularda protein katabolizma hizinin degismesi

* Wilson hastaligi, alfa 1 AT eksikligi gibi bazi hastaliklarda yetersiz
sentezlenen protein dlcimu ile etiyolojik degerlendirme



Protrombin zamani ve pihtilasma faktorler:

FVIII digindaki tum koagulan faktorlerin sentezi

Fibrinolizde rol oynayan plazminojen ve plazminojen aktivatoru gibi
faktorlerin yapimi ve yikimi

Aktive olmus koagulasyon faktorlerinin dolasimdan uzaklastiriimasi

Protrombin zamani (FIl, V, VII, X)....ooviiiiiin .
Uzamis
Parsiyel tromboplastin zamani (FVII disindakilerin tamami)

4-6 saat <:| 1 mgl/yas dozunda IV ya da IM

sonra yaniti
degerlendir

Vit K1 enjeksiyonu



Karaciger testleri yuksek olan hastada



1- Enfeksiyonlar

2- Otoimmun nedenler

3- Travma

4- Entoksikasyon-ilac kullanimi

5- Metabolik hastaliklar

6- Kas hastaliklari

7- Biliyer nedenler

8- Alkolik olmayan yagli karaciger hastaligi
9-Hematolojik hastaliklar HLH, vb



1- Enfek
2- Otoim
3- Travm
4- Entok
5- Meta

6- Kas ha
7- Biliyer nedenler

8- Alkolik olmayan yagli karaciger hastaligi
9-Hematolojik hastaliklar HLH, vb



Le Infezioni in Medicina, n. 1, 32-37, 2016

Hypertransaminasaemia in children

with viral gastroenteritis

Oznur Kucuk', Meltem Ugras’, Suat Bicer', Defne Col', Tuba Giray’, Gulay Ciler Erdag’,

Zerrin Yalvac', Cigdem Kaspar?, Ayca Vitrinel'

'‘Department of Child Health and Diseases, Yeditepe University, Faculty of Medicine, Istanbul, Turkey;

Department of Medical Statistics and Informatics, Yeditepe University, Faculty of Medicine, Istanbul, Turkey

Table 1 - Demographical features and transaminases levels of patients with rotavirus, norovirus, and adenovirus.

Rotavirus

Norotirus

Adenovirus

(No.=82) (No.=74) (No.=44) p-Vilue
Age (years) Mean + SD 5.50 + 2.85 544 +3.42 3.75 = 2.09 0.001
Min-Max 0-13 1-17 0-10

Gender -Male 43 (52.4) 39 (52.7) 30 (68.2)
(No., %) -Female 39 (47.6) 35 (47.3) 14 (31.8) 0.183
AST (Mean + SD) 1356 + 13.74 364+924 38.04 + 8.04 0.001
ALT (Mean = SD) 272 + 1262 221 +963 192 + 8,73 0.000
Elevated ALT (n, %) 7(85) 3(4.0) 1(23) 0.268
Elevated AST (n, %) 20 (24.4) 6(8.1) 1(2.3) 0.001
Elevated both ALT and AST (No., %) 6(7.3) 1(1.4) 1(2.3) 0.132




1- Enfeksiyonlar

Otoimmun Hepatit

2- Otoimmiin nedenle! Skierozan kolanit
3_ Travma Otoimmun poliglanduler sendrom
4- Entoksikasyon-ilac kullanimi

5- Metabolik hastaliklar

6- Kas hastaliklari

7- Biliyer nedenler

8- Alkolik olmayan yagli karaciger hastaligi

9-Hematolojik hastaliklar HLH, vb



1- Enfeksiyonlar

2- Otoimmun nedenler

3- Travma

4- Entoksikasyon-ilac kullanimi
5- Metabolik hastaliklar

6- Kas hastaliklar

7- Biliyer nedenler

8- Alkolik olmayan yagli karacige
9-Hematolojik hastaliklar HLH, v




1- Enfeksiyonlar

2- Otoimmun nedenler “tilen sl
*CoOlyak hastaligi

3_ Travma Alfa 1 antitripsin eksikligi
4- Entoksikasyon-ilac kullanimi -Glikojen Depo Hastalikiar,
5- Metabolik hastaliklar L CEOUER AL
*Taysachs, Nieman Pick, GAuchre
6- Kas hastaliklar Sitriillinemi
7- Biliyer nedenler "LAL eksikligi

8- Alkolik oImayan yaéll karaci‘gcu 1d>Ldliigl
9-Hematolojik hastaliklar HLH, vb



1- Enfeksiyonlar

2- Otoimmun nedenler

3- Travma

4- Entoksikasyon-ilac kullanimi
5- Metabolik hastaliklar

6- Kas hastaliklari

. / / Biliyer atrezi
/- Biliyer nedenler .
8- Alkolik olmayan y Koledok kisti, tas..
PFIC

9-Hemat0|0jik haStaIII\IUI I 1kl I’ V NJ

taligl



Aminotransferazlarin hizli ve ytksek
diizeyde (>10 N) artisi



* Aminotransferaz yuksekliginin derecesi direk olarak hastaligin
ciddiyeti ile iliskili degildir.
* Aciliyet durumu ve yaklasan karaciger yetmezligi transaminaz

yuksekliginin prothrombin zamaninda bozulma ile birlikte olmasi
durumunda degerlendirilmelidir.



Akut hepatitin en sik nedeni virusler (A, B, E),
Wilson hastaligi

e Otoimmun hepatit

* Ortak safra kanalinda akut obstruksiyon

* iskemi

 Hemodinamik sok

* Akut kardiyak yetmeazlik,

e Toksinler (mantar) ya da ilaclar (acetaminophen).

* Kas agrisi, koma, hipoglisemi durumunda serum creatine phosphokinase (CPK)
seviyesi olgulmelldlr (rhabdomyolysis - enfeksiyon, toksik travmatik ya da
metabolic nedenli

 Oncelikle karaciger yetmezliginin tedavi edilebilir nedenleri arastiriimali



e Once

 Oykiide ipucu yoksa

* Once Hepatit A viris enfeksiyonu distin (anti-hepatitis A virus IgM (HAV), as|
?7?

* Semptomatik tedavi



 Sonra

* Hepatit serolojisi (-) ise diger viral enfeksiyonlari :
HBV, HEV, Epstein-Barr virus (EBV), HHV6, cytomegalovirus
(CMV), degerlendir.

 Karaciger ve safra yollari USG (obstriksiyon? tas?)



* Daha sonra

* Otoimmun hepatit

* Wilson hastaligi

* Metabolik bozukluklari arastir.

* Hepsi (-) ise takip edilebilir (3 ayda enzimler tamamen normale
donerse tani konamamis akut hepatit oldugu diistintilebilir)

* Enzimler yuksek ise arastirmaya devam edilmelidir, karaciger biyopsisi
dustnulebilir.



Aminotransferazlarin
persistan ve orta dereceli (<10 N)
artisi



* Hastanin oykusu ve aile oykusiu 6nemli :ailede kronik viral hepatit,
otoimmiin hepatit, metabolik hastalik/akrabalik

* Hasta oykusiinde ilag, toksin, semptomlar (egzersiz intoleransi, kasinti,
artralji, kronik ishal/kusma), 6zel yeme davranisi (et yememe, meyve/tatl
yememe vb)

* Fizik bakida kronik karaciger hastaligi bulgulari (hepatomegali,
splenomegali, telenjiektazi) ya da spesifik hastalik bulgulari (atipik yuz
goriunumu, kardiyak Gftirim, tasikardi, clubbing), asiri kilo (BMI) ya da
zayifhk



* Once
* Tim muhtemel hepatotoksik ilaclar ve bitkisel ilaclar kesilmeli

» Karaciger testlerindeki yukseklik genis karaciger testlerini icerecek
sekilde (GGT ve CPK dahil) mimklnse akut enfeksiyon ya da agir
egzersiz yapilmadigl bir donemde konfirme edilmeli

* Hepatobiliyer USG planlanmali

* Tetkikler normal bulunursa enzimlerdeki dalgalanma dustnulerek
birden fazla kez tetkikler tekrarlanmali

* HBV ve HCV prevalansi yuksek olan yerlerde seroloji de tekrarlanabilir



* CPK yiksek ya da AST >> ALT ise ekstrahepatik hastalik dislanmali

* Myopatiler (Duchenne ve Becker distrofileri, ila¢ ya da toksin iliskili
kas hastaliklari),

e Kardiyomiyopatiler,
* Hemolitik hastaliklar,
* Endokrin (hipo/hipertiroidi, adrenal yetmezlik, hipopituitarism)

* Metabolik bozukluklar (Mitokondrial sitopatiler, yag asidi oksidasyon
bozukluklar)

 On taniya ydnelik tetkikler planlanmal



* Sonra

Persistan aminotransferaz yuksekligi durumunda

e viral enfeksiyonlar (Epstein-Barr virus, CMV, HBV, HCV),
* autoimmune hepatitis,

* Wilson hastaligi,

e Colyak hastalig

 Alfa-1-anti-tripsin eksikligi,

* Endokrin hastaliklar (hipotiroidism, hipocorticism),

e Kistik fibrozis. arastiriimali



Table 2 Step-by-step investigation of persistent
hypertransaminasemia.

First step
ALT, AST, GGT, CPK
Conjugated and unconjugated bilirubin
Protein electrophoresis
Prothrombine time
Blood cell count
Ultrasonography of liver and biliary tree

Second step
Viral markers (HBsAg, HCV Ab, EBV and CMV
serology)
Total IgG and IgA, auto-antibodies (ANA, SMA, LKM,
LC1, LIG)
Ceruloplasmin, serum copper, 24h-urinary copper,
Kaiser-Fleischer ring
Serum «1-anti-trypsin level or phenotype
T3, T4, TSH, serum cortisol
Sweat test
Fecal elastase
Lactate, ammonemia, triglycerides
Cardiac echography
MRI of liver and biliary tree

Third step
Liver biopsy

ALT: alanine aminotransferase; AST: aspartate aminotransferase;
GGT: gamma-glutamyl transferase; CK: creatine phosphokinase;
HBsAg: hepatitis B antigen; HCV: hepatitis C virus; EBV: Epstein-
Bar virus; CMV: cytomegalovirus; ANA: anti-nuclear antibody;
SMA: smooth muscle antibody; LKM: liver kidney microsome anti-
body; LC1: liver cytosol 1 antibody; tTG: tissue transglutaminase
antibody; MRI: magnetic resonance imaging.



» Kolestaz varsa (yliksek serum GGT ve/veya total serum safra asitleri),
KC ve safra yollarina ait ultrasonografik inceleme ve MRI
kole/koledokolitiazis, konjenital common bile duct dilatasyonu,
sklerozan kolanjit degerlendirilmesi icin zorunludur

 Alagille sendromu, progressive familial intra- hepatik kolestaz, ve
kistik fibrozis arastiriimahdir



* Obez cocuk..... USG incelemede karaciger ekojenitesinde yaglanma
lehine artis saptanirsa NAFLD dasunular.

* Artmis AST/ALT -2 non-alcoholic steatohepatitis (NASH)

* Ancak NAFLD ve NASH dislama tanisidir ve ¢cocuk obez bile olsa
bozulmus KCFT olan ¢ocuklarda yagh karaciger hastaligina neden olan
diger hastaliklar da hastanin yasina gore arastiriilmalidir.



Table 3  Main causes of fatty liver disease.

General or systemic

Genetic-metabolic

Drugs/chemicals

Obesity
Metabolic syndrome
Diabetes mellitus type 1
Thyroid disorders
Protein malnutrition
Anorexia nervosa

Wilson’s disease

Cystic fibrosis

Schwachmann syndrome
a1-anti-trypsin deficiency
Lipase acid deficiency
Disorders of FA-beta-oxidation
Hereditary fructose intolerance
Glycogen storage disease
Mitochondrial cytopathies
Peroxisomal disorders
a/hypoplipoproteinemias

Ethanol

Ectasy, cocaine, solvents
Nifedipin, diltiazem
Estrogens, corticosteroids
Methotrexate

Sodium valproate

HIV disease and treatments

FA: fatty acid; HIV: human immunodeficiency virus.



* Aile 6ykUsu ya da extra-hepatik bulgular klinisyeni
genetik ya da metabolik hastaliklara yonlendirebilir.

* Orn. Schwachmann sendromu, Gaucher hastali§l, Niemann- Pick disease,
izozomal asit lipaz eksikligi, glikojen depo hastaligi (tip |, VI ve 1X),
nerediter friktoz intoleransi, tre siklus defektleri, mitokondria
nastaliklar, organik asidemiler, sitrin eksikligi, konjenital glikozilasyon
pozukluklari, Turner sendromu, konjenital hepatik fibrozis.




Olgular



* 10 aylik erkek bebek

* Rutin kontrol icin yapilan testlerde AST:2151U, ALT:3141U
* Yakinma yok

* Anemi,sarilik vb yok

* Fizik muayene dogal

* Ilk ne isteyelim???



* 10 aylik erkek bebek
* Rutin kontrol icin yapilan testlerde AST:2151U, ALT:3141U
* Yakinma yok

* Anemi,sarilik vb yok
* Fizik muayene dogal

CPK

Muskiuler
distrofi

* Ilk ne isteyelim???



7 yasinda kiz hasta, bilinen kronik hastaligi yok.
1,5 yasinda kulak hastaligl icin opere olacagli zaman AST yuksek

bulunmus, arada bakilan testlerde de AST yiksek ¢cikmis, ALT normal,
hepatit serolojisi, normal.

MakroAST



13 yasinda kiz
Karin agrisi

Hb - 11,65 g/dL (12,5-16,3)
HCT - 34,40 % (34,7-42,1)
MCV - 82,12 fL (73-96)
MCHC - 33,87 g/dL (32,5-
36,3)

RDW - 15,71 % ( 12,1 -16,2)

Trombosit - 146,4 x1073/ulL
(152-348)

MPV — (8,19 fL 7,4-11,4)

Sedimentasyon 18mm/h
(<20)

Aclik Kan Sekeri (AKS) - 110,12 mg/dL
Urea - 19,33 mg/dL

BUN ( Kan (ire azotu ) - 9 mg/dL
Kreatinin- 0,30 mg/dL

Bili;ubin,TDtaI - 2,04 mg/dL (0,3-
1,2

Bilirubin, Direkt - 0,61 mg/dL ( 0-0,2)

Bilirubin, indirekt - 1,43 mg/dL ( O-
0,9)

AST (SGOT) - 491,0 U/L ( 0- 35)
ALT (SGPT) - 476,2 U/L (0-35)
GGT-50 U/L (<38)

ALP (Alkalen Fosfataz) - 460 U/L (30-
120)



PTZ(Protrombin Zamani)- 18,4 sec( 11,5-15,5)
PTZ (Aktivasyon)- 63 % (70-100)

PTZ (INR) - 1,40.(0,8-1,4)

APTT - 37,3 sec (26,5-40)

Periferik yaymada :atipik hticre yok

Dis merkez inr: 1.6 . 2 defa k-vit yapiimis
Tam idrar tahlili normal
Batin USG : Karaciger parankim degerlendirmesi yogun gazdan dolayi

belirgin suboptimal olup interkostal olarak degerlendirildi.
Degerlendirilebildigi kadariyla solid-kistik kitle lezyon izlenmemistir.



PTZ(Protrombin Zamami) - 18,4 sec ( 11,5-15,5) ANA: Pozitif

. ASMA: pozitif
PTZ (Aktivasyon) - 63 % (70-100) LKM: Negatif
PTZ (INR) - 1,40 .(0,8-1,4) TTg Ig A: negatif
APTT - 37,3 sec (26,5-40) lg G:29,3g/1 (7-16))

Periferik yaymada :atipik hiicre yok

Dis merkez inr : 1.6. 2 defa k-vit yapilmis
Tam idrar tahlili normal
Batin USG : Karacifer parankim degerlendirmesi yogun gazdan dolay

belirgin suboptimal olup interkostal clarak degerlendirildi.
Degerlendirilebildigi kadaryla solid-kistik kitle lezyon izlenmemistir.



12 yas erkek

Yakinma :Kabizlik

llac 8ykiisii yok, beslenme cok kotii fast food....sebze yok
FM:V ag: 63

Boy:152cm

VKi:

Akantozis nigricans +

Strialar +

AST:267, ALT:291

ALP:541

Bil: 1.09

GGT:49

Batin USG:Grade 2 hepatosteatoz
Hepatit serolojisi negatif, asili



- : 19 MAYIS ATATURKU ANMA
Tesekkur ederim.. GENCLIK VE SPOR

BAYRAMINIZ KUTLU OLSUN!




GASTROENTEROLOGY 2010:138:1357-1364

CLINICAL—LIVER, PANCREAS, AND BILIARY
TRACT

SAFETY Study: Alanine Aminotransferase Cutoff Values Are Set Too High
for Reliable Detection of Pediatric Chronic Liver Disease

JEFFREY B. SCHWIMMER,"** WINSTON DUNN,' GREGORY J. NORMAN,Y PERRIE E. PARDEE,”
MICHAEL S. MIDDLETOM,® NANDA KERKAR,** and CLAUDE B. SIRLIN®



Physiological Functions of ALP

Since 1ts first description by Suzuki and colleagues [47] in
1907, alkaline phosphatase (ALP) has been investigated
continuously and extensively. But little 1s known regarding
the physiological function of ALPs in most tissues except
that the bone i1soenzyme has long been thought to have a
role in normal skeletal mineralization [48]. The natural
substrates for TNSALP appear to include at least three
phosphor compounds: phosphoethanolamine (PEA), inor-
ganic pyrophosphate (PPi), and pyridoxal-5"-phosphate
(PLP), as evidenced by increased plasma and/or unnary
levels of each in subjects with hypophosphatasia [49, 50],
but this is uncertain. Indeed, a vanety of mechanisms have
been proposed to explain the role of ALP in bone miner-
alization [51]. However, apart from its role in normal bone
mineralization, the other functions of L/B/K remains
obscure both in physiological and neoplastic conditions.



Clinical significance — Elevations in serum 5'-nucleotidase are seen in the same types of
hepatobiliary diseases associated with an increased serum alkaline phosphatase. Most studies
suggest that serum alkaline phosphatase and 5'-nucleotidase are equally valuable in demonstrating
biliary obstruction or h alues of the
two enzymes are genet 1 individual

5'-nuclectidase — 5'-nucleotidase is found in the liver, intestine, brain, heart,

: blood vessels, and endocrine pancreas, but it is only released into serum by
patlents [—’—54 58] Thus’ hepatobiliary tissue, Although its physiclogic function is wnknown, 5'- |Orma|.
: : nucleotidase specifically catalyzes hydrolysis of nueleotides such as adenosine 5'-

CoanICtlng data have b phosphate and inosine 5-phasphate, in which the phosphateis attached to the 5 gnancy
osition of the pentose moiety. i

[59,60]. In contrast, mc P P v disease, [61]

and in the feW instance 5'-Mucleotidase is found in the liver, intestine, brain, heart, blood vessels, and endocrine ]

. pancreas [48]. Although its physiologic function is unknown, 3"-nucleotidase specifically
ThUS, the major Value C catalyzes hydrolysis of nuclectides such as adenosine 5'-phosphate and inosine 5'- se. An

phosphatein which the phosphate is attached to the 3 position of the pentose moiety.

|ncreased serum 5|-n uc Similar to alkaline phasphatase, 5'-nuclectidase has a subcellularlocationin

hepatooytes [42]. It is bound to bile canalicularand sinusoidal membranes [20] and

Concomitantly increase must be solubilized, perhaps via the detergent action of bile acids, to gain access to the |ISe Of the
. . . . circulation. In experimental bile duct obstruction in rats, bile acid concentrations rapidly
Occa5|0na| d|SSOC|at|On reach levels sufficient to disrupt plasma membranes and solubilize the enzyme [51]. The not rule out

. same phenomenon may accur in hepatobiliary disorders in which there is any degree of
the liver as the source «  cholestasis 23,
Measurement — Serum 3'-nucleotidase activity is most commonly assayed by
measuring the release of inorganic phosphate using 5-phosphate as a substrate [52]. A
unitof 5'-nuclectidase activity is designated as eguivalentto that amount of enzyme
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