Simplified and Updated Dr. Hosam Mokhtar

Approaches in Hepatology
Hepatology Made Easy

Liver Function Tests
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v" Liver function tests include the following:

A
B. Bilirubin (Total, indirect & direct) & Alkaline Phosphatase ALP & Gamma Glutamyl

Liver Enzymes (serum aminotransferases) ALT & AST Al ey 33

Transferase GGT). e Al Jadsdl) o) jial)

. Albumin & Total protein & globulins O s lall 5 e sal¥)
. Coagulation profile (PT & INR) 2SN Agyls g3 Jasi yall Al spud) Jilas

Liver Enzymes (serum aminotransferases) ALT & AST:

Most labs in Egypt

Normal ALT & AST levels < 40. 40 is the value of upper limit of normal (ULN)

(40 s Jslaie iy ST S15) DAY Jera (e pd ) ol (b adlial s adsgale ¢ apla 281 o 53 68 el
These intracellular enzymes are released from injured hepatocytes and are the most
useful marker of hepatic injury (inflammation or cell necrosis)
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Direct injury = hepatitis = hepatocytes inflammation

1) Acute: acute rise of liver enzymes due to acute disease that induces inflammation of
the hepatocytes within the period of 3 months
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% Examples
Acute viral hepatitis
» Hepatotropic like (HVA, HBV, HEV, rarely HCV)
» Non-hepatotropic (EBV, CMV, HSV)
Autoimmune hepatitis
Metabolic (like Wilson's disease)
Pregnancy related:
» Acute fatty liver of pregnancy AFLP
» HELLP & pre-eclampsia)
Toxic (drug-induced liver injury DILI): as Paracetamol toxicity & INH toxicity
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Vascular (like Budd Chiari syndrome BCS)
Systemic (like shocked liver or ischemic hepatitis in shock states especially
cardiogenic shock and SEPSIS
Infiltrative diseases (metastatic malignancy & systemic Amyloidosis)
= Indeterminate for search
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Acute viral hepatitis & DILI and less often AFLP, Autoimmune hepatitis & Wilson & shocked liver,
there are shooting liver enzymes 10-15 folds.
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v Important Notes

s (acute liver failure ALF ) Ju e L I 2% (Sae Js2 acute hepatitis Vsleany M) 0 a0 ) @
By la SMaALF J) cledle 5, e o aile o plasidl gl 4adle o ol gl Al &, 53l fulminant hepatitis

e Any case of acute hepatitis (hepatocellular injury) often has associated jaundice and arise of
(1total bilirubin &7 direct bilirubin &1 indirect bilirubin) due to:
i.  Uptake of unconjugated bilirubin (indirect) --> | uptake.
ii.  Conjugation of indirect bilirubin & excretion of direct bilirubin) ---> | conjugation & |
excretion)

Which lead to Hepatocellular Jaundice
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Cirrhosis due to chronic hepatitis
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exhaustion of chronic damaged hepatocytes

2) Subacute: the persistent rise of liver enzymes for more than 3 months up to 6 months
(often due to unresolved and/or untreated acute liver disease (causes of acute
hepatitis).
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3) Chronic hepatitis: the chronic rise of liver enzymes with chronic necro-inflammatory
activity along with chronic hepatocellular injury for a period = 6 months due to the
following diseases:
+«+ Viral hepatitis: like Chronic HCV (predominant in Egypt) & chronic HBV

« Metabolic
» Steatohepatitis

% Alcoholic steatohepatitis

% Non-Alcoholic steatohepatitis (NASH)
» Wilson's disease
» Hemochromatosis

» Alpha 1 anti-trypsin deficiency

+ Autoimmune hepatitis
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v' Alanine aminotransferase (ALT, serum glutamic pyruvic transaminase [SGPT])
= Found in cytosol of hepatocyte.
= Highest concentration in liver (more sensitive and specific than AST for liver inflammation
and hepatocyte necrosis)
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v/ Aspartate aminotransferase (AST, serum glutamic oxaloacetic transaminase [SGOT])
= Found in cytosol and mitochondria
= Found in liver as well as skeletal muscle, heart, kidney, brain, and pancreas
= Aminotransferase elevations are often the first biochemical abnormalities detected in
patients with viral, autoimmune, or drug-induced hepatitis; the degree of elevation may
correlate with the extent of hepatic injury but is generally not of prognostic significance
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In alcoholic steatohepatitis, the serum AST is usually no more than 2 to 10 times the upper limit
of normal, and the ALT is normal or nearly normal, with an AST:ALT ratio >2

¢l 4 5 8




Simplified and Updated Dr. Hosam Mokhtar

Relatively low ALT levels may result from a deficiency of pyridoxal 5-phosphate, a necessary
cofactor for the hepatic synthesis of ALT.
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In contrast, in nonalcoholic fatty liver disease, ALT is typically higher than AST until cirrhosis
develops.
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* Aminotransferase levels may be higher than 3000 U/L in acute viral hepatitis or drug-induced
liver injury; in acute liver failure or ischemic hepatitis (shock liver), even higher values (>5000
U/L) may be found.
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Mild-to-moderate elevations of aminotransferase levels are typical of chronic viral hepatitis,
autoimmune hepatitis, hemochromatosis, alpha-1 antitrypsin deficiency, Wilson disease, and
celiac disease

¢ 2l & Caa I pathology J' ws il & 5l e hepatocellular Injury J) da ¢ aga J) sa

& S 4de ¢ 3 035 biliary tract J) 2 e pathology 25 Cholestatic Injury 4esl ol jal ¢ 55 dllia o bk Y
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Conjugated bilirubin + bile salts in biliary tract then they are regurgitated into the blood

direct Jl4d SV awailly e total bilirubin J led oS bk 35 cholestatic jaundice dars 4l 8 oa
GGT JI5 [ALP; Alkaline Phosphatase] J Jic 4y 48alall Jillsill g bilirubin J) ge WaY 4l 4a 5 5 bilirubin
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1 Total bilirubin + 1 direct + 1 ALP + 1 GGT 1+ 1 ALT
JaAlla (& ciley 30 L)) da o (A Le 08 e 4a 2 GGT JIs ALP J) sle
= Cholestatic diseases?

m In obstructive jaundice, aminotransferase values are usually lower than 500 U/L. Rarely, values
may reach 1000 U/L in acute choledocholithiasis followed by a rapid decline to normal.

¢ liver injuryd) g si 48 jad 488y 43y s la Ja
» hepatocellular injury? Or cholestatic injury?
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«« mixed s cholestatic s\ hepatocellular J\S ¢! s« liver injury J) g 53 4 =al R factor J dlabee slaic] o5 Gaaa
drug induced liver injury J! Sal 4l sera CilS alalaal) CulS Gl 502
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American Collegue of Gastroenterology ACG

i) e slieWaalall g0 ALP JV 5 ALT J1 ) Jaab s 52 s MDcale J) s application ik e caaiiy 53
bilirubin J!

(YIS QB Y adlaty
R - factor > 5 = pure hepatocellular injury
R - factor < 2 = pure cholestatic injury
R - factor 2 - 5 = mixed pattern
application Jl 4alall (53 4l sgas o pilae Lgauns (San s
Step 1
Aandll Juals 00 allad o8 ) (gl 00A LA @A Jeyia a8l (40 o (el gl ALT J) a8 ) o)
Step 2
dandll Joala 73U allaws o8 5 5l 02 B ... B 3elbal jayia a8 ) allas 120 e el gl ALP JI &) and)
Step 3
R factor J! ¢liley B e A audl
Example 1
Patient has ALT: 800, ALP: 240
A =800 +40=20
B=240+120=2
R-factor=20+2=10>5

So, it is hepatocellular often acute hepatitis

s> WOrkup JI z _r&is 5 4l geen canall Jua 535 40l acute hepatitis J) g workup J ks Guaes s ec 98 s (s

Example 2

Patient with AL: 120, ALP: 480
A=120+40=3
B=480+120=4

R factor = 3 + 4 = 0.75 < 2 = pure cholestasis S cuww Y
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+ Bilirubin & ALP & GGT as markers for Cholestasis and Liver injury

e Normal bilirubin: 1 - 1.2 mg/dI
e Direct bilirubin: up to 0.3 mg/dl
e Indirect bilirubin: 0.7 -0.9 md/dl max

%2 bilirubin J 4lss 4
Bilirubin is originated from Hb!!
b e Lo o 50 W 5 s Ly 0 53 120 L (oaal 8Y) W jae ol jeadl aall <l S S5 )
Reticuloendothelial system (macrophages of immune system )
LS la¥) 4l Sa (Il allas o4 s RBC J) Jala 292 5all Hemoglobin J) allay |, S5 Lol

Heme + globin

& piw Al o2y bilirubin J sale ) 4l 3580 23y a0 biliverdin J) et sdbe (I 4l st axibiasS 4leal pndn heme Jlew
Unconjugated bilirubin s indirect bilirubin 4ew! ¢ s&<w o2 bilirubin J bk . a2l

.. WA Jabs conjugation J) Addeal acbiad) ae 2SI LA adaid g0 ada SV ¢ all 331 (e 2V 45Y 038 0 gan slalall gl
direct bilirubin s' conjugated bilirubin J Leeul 32l ) 4l gl

451 4 Yy Jsdl (B il W Ul lipid soluble not water soluble 2 indirect bilirubin J) sale <l JsGS
ot anlee (33 ke S LA adaid gy aal) (e 0340 S S, L, Sl glomeruli J) Gk e

uptake by carrier mediated process.

)4 Aalgd) Adail)

Uilany Lo Wl o ) gl W 5 candall 0 50a 8 Jeadiy indirect bilirubin J) das

accelerated RBC's destruction beyound normal RBC's life span and if occurs --> it will overcome
the capacity of the uptake process of the liver

G o bl lalae (58 0¥ laala e 53l S hemolysis J) @¥la JS (3 daany 03 s
Unconjugated hyperbilirubinemia (Jaundice): (1 indirect bilirubin) + low Hb = Hemolytic Jaundice

Unconjugated ©isas  sa oLl aslglagdl (Ul & Jduatilh 4SS hemolysis J Las s Lalgk

L U e Sl S s e 8 Jeas 23 shyperbilirubinemia without anemia

Uptake process & conjugation due to enzyme defect (UDP Glucuronosyltransferase enzyme)
Gilbert's Syndrome (ew (o« o2 s
A ———al Hemolysis Ui seie 0¥ anemia 48 (i sSu lesas

Important Notes:
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- In Gilbert's Syndrome, there are bouts (attacks of jaundice) 1 of indirect bilirubin with
normal Hb, the indirect bilirubin cannot exceed 6 mg/dl.
In hemolytic jaundice, the urine could be pale in the cases of extra-vascular hemolysis or
dark in the cases of intravascular hemolysis, but there is no itching, also ALT would be
normal unless there is a concomitant liver disease.

¢ a1 Ja1a bilirubin J) auSa 4 LatE

&4 excretion 3l &1 & Conjugation J 4k & uptake J) dides andy indirect bilirubin J) o) W s L s )
& s G siad)l S 33 s Common bile duct CBD J) ik e 4xenil laeai bile I & bile cannaliculi J)
duodenum J

¢ 3 abaial iy Lty o saal) ams dilee 3 bile salts J) alasiv) &5« duodenum J G @2 <l sisdl J ga s 3 yaaddal
J A A e s dow L Jsall (8 Jiw 025 urobilinogen sl sale I 4l sail 2ol I conjugated bilirubin JV o
. oaigd )l Jaay ea 5 stercobilinogen J I 4l ssi 2h 5 colon
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1. Hepatocellular disease either acute hepatitis or chronic hepatitis complicated with cirrhosis
that results in cellular decompensation.

48U conjugated bilirubin ....4 defect in excretion «ws L hepatocytes J (8 (e e ) s Cali iy 03

defect in uptake & conjugation

Direct bilirubin & Indirect bilirubin cre 5l gl ) g8 alasall JlL 5 )93 5 indirect bilirubin J = o2
Ls)2 e AT e 5l 5 e sSI adlaa R factor J) s ol bada g Sl 39 8 el )b calias o S Llle badag
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2. Any disease affects the biliary tract either Intra-hepatic or Extra-hepatic Cholestasis:
+ Intrahepatic cholestasis (affection of the part of biliary system inside the liver)
e Drugs: e.g Antibiotics like Amoxycillin & erythromycin & e s

Idiosyncratic reaction (unpredictable and not dose related) (2w o35

e Autoimmune diseases like
o Primary Biliary Cholangitis {PBC}
o Primary Sclerosing Cholangitis {PSC}

intrahepatic Ja=xz ¢ 5 4 intrahepatic & extrahepatic biliary obstruction EHEIEIEIE Jasy 033 31
Labiliary obstruction

o Autoimmue cholangitis

IgG4 related disease EIRIEIES cn a0 (0 2 328 Qaodg

Sepsis

Infiltration by malignancy (mets) & infiltrative diseases (Amyloid, sarcoid, etc).
Intrahepatic Cholestasis of pregnancy

Cholestsis related to cirrhosis.
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Alcoholic hepatitis.

Postoperative cholestasis.

Total parenteral nutrition.

HIV (secondary sclerosing cholangitis)

Il e ornb L an JUsadl 5 o Llle imaging Jb el (S Y intrahepatic cholestasis JI bl JS 5
CBD Jisextrahepatic biliary radicals

+ Extrahepatic Cholestasis (affection of the part of the biliary tract outside the liver)

s 3o 281l N direct bilirubin Jis ¢ il glad )l ) (535 Lee (a AN ¢ all 8 iy 035 Le 48y jlay ol 40d iy o2 50
A yadzi & adgY) adasill say Jlendl 8 sedal s intrahepatic biliary radicals J 8 gl can o2 ally (5 5a1
Dilated Intrahepatic Biliary Radicals . <Y

e Obstruction from inside
o Stone in the CBD (Choledocholithiasis)
o Stricture in the CBD.
o Stricture due to PSC
o Mass (Cholangiocarcinoma CCA).
e Obstruction from outside
o Tumors (Ampullary cancer, Pancreatic cancer).
Pressure by enlarged LN e g in Lymphoma.

o
o Choledochal cysts.
o Biliary Atresia

¢ Lagas Cholestasis J) ¢! digah ohb

+ Clinically
» Jaundice
Dark urine
Itching (often present)
Other features of underlying cause such as biliary pain in stones & Weight loss
in malignancies.
+ Labs
» 1 Total bilirubin (often the direct bilirubin predominant).
> 1 Alkaline Phosphatase (ALP)

hepatitis J) & J8 4a )3 &85 u 5 <« cholestasisd) @Vl & S o) (piaa S8V e adi jng las age o
> 1GGT

gl A o) s oliie s 5 hepatobiliary o oxas ALP Jl gl& ) o) S50 ALP J) gl ) ae aclii ) a3¥ ALP JV JaSa 02
bones J' )< s WBC's J! b jaas ALP JI (e 425

» ALT may be elevated with variable degrees.
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L) X 035 2 (e i) Lgiad allaia Jid (e lalia 13 WS R factor J b 5l aaas o8 4 Lagee cholestsis J) bubs
Jom be Guodill oa adull o ghadll 4le lelyy 5 Lincholestasis

Intrahepatic cholestasis & Extrahepatic Cholestasis

biliary tract Jls 2SI e Ul Gk e Wi Lada o3
=JIf dilated CBD & intrahepatic biliary radicals ---> Extrahepatic causes
Next step -- > detection of the cause definitely by ERCP

& salosY s clie ) 5ok oo gl (e pbliall ) 50 (S il padilin G (e 035 43 all il sl i
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Or MRCP

intervention ! sy b e all Lghiald (0 g aq ) el Ol g8l e o ) Ax Sl g0

=JIf cholestsis without dilatation in CBD and intrahepatic biliary radicals

dallaill 5 (5 ) sl lalia intrahepatic cusd) iy

JEal s e
- Detailed history of drugs
- For PBC -- > screen by AMA & serum IgM
- 1gG4 in suspicious Autoimmune cholangitis
- HIV if high index of suspicion
- Pregnancy --> Intrahepatic Cholestasis of pregnancy?

-If all inconclusive --> Biopsy for sure




