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Function of the Liver
Synthesis
• Protein and Amino Acid Synthesis
• Carbohydate metabolism

– Gluconeogenesis
– Glycogenolysis
– Glycogenesis

• lipid metabolism: 
– Cholesterol synthesis
– Lipogenesis,
– The liver produces coagulation factors I (fibrinogen), II

(prothrombin), V, VII, IX, X and XI, as well as protein C, 
protein S and antithrombin.

• The liver produces and excretes bile required for emulsifying 
fats. 

• The liver also produces insulin-like growth factor 1 (IGF-1), a 
polypeptide protein hormone that plays an important role in 
childhood growth and continues to have anabolic effects in 
adults.

• The liver is a major site of thrombopoietin production. 
Thrombopoietin is a glycoprotein hormone that regulates the 
production of platelets by the bone marrow.

Breakdown
• The breakdown of insulin and other hormones
• The liver breaks down hemoglobin, creating metabolites that are 

added to bile as pigment (bilirubin and biliverdin).
• The liver breaks down or modifies toxic substances (e.g., 

methylation) and most medicinal products in a process called drug 
metabolism. This sometimes results in toxication, when the 
metabolite is more toxic than its precursor. Preferably, the toxins are 
conjugated to avail excretion in bile or urine.

• The liver converts ammonia to urea.

Other functions
• The liver stores a multitude of substances, including glucose (in the 

form of glycogen), vitamin A (1–2 years' supply), vitamin D (1–4 
months' supply), vitamin B12, iron, and copper.

• The liver is responsible for immunological effects- the 
reticuloendothelial system of the liver contains many 
immunologically active cells, acting as a 'sieve' for antigens carried 
to it via the portal system.

• The liver produces albumin, the major osmolar component of blood 
serum.

• The liver synthesizes angiotensinogen, a hormone that is 
responsible for raising the blood pressure when activated by renin, 
an enzyme that is released when the kidney senses low blood 
pressure.

(Albumin)



Clinical Presentation
• Asymptomatic:

– They may have stigmata of chronic liver disease 
discovered on routine physical examination.  

– They may have undergone laboratory or radiologic 
testing or an unrelated surgical procedure that 
incidentally uncovered the presence of cirrhosis. 

• Decompensated cirrhosis (Complications )

• Some patients never come to clinical attention. 
(cirrhosis was diagnosed at autopsy in up to 30 – 40 %)

Mostof pts.

b varecial bleeding, ascites



Physical Findings
• Spider angiomata
• Palmar erythema
• Nail changes:  Terry's nails
• Clubbing and hypertrophic osteoarthropathy
• Dupuytren's contracture
• Gynecomastia
• Testicular atrophy
• Hepatomegaly
• Splenomegaly
• Caput medusae
• Fetor hepaticus



Jaundica



spider angiomas mostly on anterior chest



clubbing

Leukonschia
- due to hypoalbuminemia
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caputmedosa - dilated superfacial abdominal veins



Laboratory Findings
• Aminotransferases
Aspartate aminotransferase (AST) and alanine aminotransferase (ALT) 

- Usually moderately elevated. 
– AST is more often elevated than ALT.  
– Normal aminotransferases do not preclude a diagnosis of cirrhosis . 

• Alkaline phosphatase
– Usually elevated but less than two to three times the upper normal limit.
– Higher levels may be seen in patients with primary sclerosing cholangitis

and primary biliary cirrhosis. 

• Gamma-glutamyl transpeptidase— GGTP 
– levels correlate reasonably well with alkaline phosphatase in liver disease . 
– Levels of GGT are typically much higher in chronic liver disease from 

alcohol than other causes (may be the result of alcohol inducing hepatic 
microsomal GGTP or alcohol causing GGT to leak from hepatocytes).

Liver enzymes:
** ifALT& ASTare elevated
to thousands:
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2. acute drag intoxication
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Laboratory Findings
• Bilirubin

– may be normal in well compensated cirrhosis then rise progressively.

• Albumin
– Synthesized exclusively in the liver. 
– Levels fall as the synthetic function of the liver declines with worsening cirrhosis.
– Hypoalbuminemia is not specific for liver disease since it may be seen in many 

other medical conditions such as congestive heart failure, the nephrotic 
syndrome, protein losing enteropathy, or malnutrition. 

• Prothrombin time 
– The liver is involved in the synthesis of many of the proteins required for normal 

clotting. 
– Prothrombin time reflects the degree of hepatic synthetic dysfunction. 

• Globulins 
– Globulins tend to be increased in patients with cirrhosis. This may be secondary 

to shunting of bacterial antigens in portal venous blood away from the liver to 
lymphoid tissue which induces immunoglobulin production  . 

– Marked elevations of IgG may be a clue to the presence of autoimmune 
hepatitis. Increased levels of IgM are present in 90 to 95 percent of patients with 
primary biliary cirrhosis. 

To testthe true synthetic
function ofthe liver:
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Laboratory Findings
• Serum sodium

– Hyponatremia is common in patients with cirrhosis with ascites and is 
related to an inability to excrete free water. This results primarily from high 
levels of anti-diuretic hormone secretion

• Anemia
– Multifactorial in origin; acute and chronic gastrointestinal blood loss, folate 

deficiency, direct toxicity due to alcohol, hypersplenism, bone marrow 
suppression (as in hepatitis-associated aplastic anemia), the anemia of 
chronic disease (inflammation), and hemolysis may all contribute.

• Thrombocytopenia
– caused by portal hypertension with attendant congestive splenomegaly. An 

enlarged spleen can result in temporary sequestration of up to 90 percent of 
the circulating platelet mass. 

• Leukopenia and neutropenia
– Leukopenia and neutropenia are due to hypersplenism 

hypervolemic hyponatremia

ifNa+ <130 - poor prognosis, high mortality

Macrocytic

due to

colenomegaly



Radiographic findings
• Suggestive of cirrhosis but they are not adequately sensitive or 

specific for use as a primary diagnostic modality
• Ultrasonography

– Routinely used during the evaluation of the cirrhotic patient. 
– It is noninvasive, well tolerated, widely available, and provides valuable 

information. 
– In advanced cirrhosis, the liver may appear small and nodular. 
– Findings of portal hypertension include an increased diameter of the portal 

vein and the presence of collateral veins. 

• Fibroscan
– A vibration of mild amplitude and low frequency is transmitted through the 

liver inducing an elastic shear wave that propagates through the tissue. A 
pulse-echo ultrasound follows the propagation of the wave; the harder the 
tissue (and hence the more dense the fibrosis) the faster the wave 
propagates. 

• CT Scan and MRI

↳

-

-

↓ When you suspectmalignancy, hepatocellular carcinoma



Liver Histology
• The gold standard for diagnosis of cirrhosis is examination of an 

explanted liver at autopsy or following liver transplantation 
during which the architecture of the entire liver can be 
appreciated

• liver biopsy 
– Sample of the liver is obtained by either a percutaneous, transjugular, 

laparoscopic, or radiographically-guided fine-needle approach depending 
upon the clinical setting

– The sensitivity is 80 – 100 % depending upon the method used, and the 
size and number of specimens obtained

– Can suggest the cause. This is especially true for metabolic causes of 
cirrhosis 

Rarely used
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Healthy Liver

Liver Fibrosis

Cirrhosis

a lotofnodules



Child Classification

1 2 3
Bilirubin ( mg/dl) <2.0 2-3 >3.0

INR <1.7 1.7-2.3 >2.3
Albumin (mg/dl) > 3.5 2.8-3.5 <2.8
Encephalopathy None I-II III-IV

Ascites None Slight
Moderate

Tense

<



Cirrhosis
Child Classification

Score Stage

< 7 A

7 - 10 B

> 10 C

compensated

3 decompensated
more complications

Mold score:bilirubin INR +Creatinine

↳ to calculate priority ofptto have liver transplant



varacial bleeding
spontaneous bacterial peritonitis

hepatic hydrothorax
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Esophageal varice is high risk ofbleeding





Most common cause
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Ialso we send a serum sample to calculate Albumin



SAAG =serum Albumin - Ascites Albumin

=Portal HTN #0 portal HTN
normally

ordera:
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liver cirrhosis (15.8.55,9
ifearly

Intraperitoneal pathology that
synthesize proteins:
Gastric, ovary cancers



Less than 2 grams ( 88 meq) daily

hypervolemic hyponatremia

1) C
2 combination



❑Spironolacton  (100…….400 mg daily)
+/- furosemide ( 40…..160 mg)

❑Always monitor KFT AND electrolytes 
during diuretic therapy

❑BUT in selected patients ( border line 
kidney function   or K level you have 
to adjust your doses , IT IS NOT A 
BIBLE

initial dose maximum dose complications.
*acure kidney
injury
*hyperkalemia

maximum tolerated dose 55&->
-
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hepatovenal syndrome
(intravascular volume

depletion)



• LARGE VOLUME 
PARACENTESIS

• Albumin replacement rule: 

• 8  grams of 25 % albumin  for 
each litre removed.

85.98,52
&5430529(105.1s;

·

ifI liters -> 6x8=48 grams



For refractory ascites:
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pleural effusion due to liver cirrhosis

ascitis /128-
high SAAG- 85.

chest10.5
- 38-low protein rube b diuretics

· transudative pleural
·

Large volume parasenthesis

effusion
· it refractory to medical therapy

·





Acomplication of

&isascites 15&umbelical hernia x 1.5.

emergency
& strangulation&is recurrences 2/

(gangrenous bowel



surgical
to treatumbilical hernia



spontaneous bacterial peritonitis - due to bacterial translocation due to portal
hypertension

*

impaired renalfunctions15.S
↑
creatinine Fever, andpain, leukocytosis

heparic ancephalopathy:
1.

Mostcommon causative organisms:

↳ E - coli

↳ Klzbseilla



(SBP) should be suspected in a patient 
with ascites and any of the following:

•Temperature greater than 37.8°C (100°F)
•Abdominal pain and/or tenderness
•A change in mental status
•Ascitic fluid PMN count ≥250 cells/mm3

polymorphs b sigmented neutrophils >250

↳Ceftazidima is the firstline therapy
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antibiotics can be used

⑦ Celotaxime

② ceftriaxone

bamperical treatment
culture 11 50

could cause nephrotoxicity

-

↳Cattazidima is the mostappropriate



In patients receiving a nonselective 
beta blocker, we permanently 
discontinue the medication once SBP 
has developed



Patients at high risk for SBP include:

❑ •Patients with cirrhosis and gastrointestinal 
bleeding.

❑ •Patients who have had one or more episodes of 
SBP 

❑ •Patients with cirrhosis and ascites if the ascitic 
fluid protein is <1.5 g/dL along with either 
impaired renal function or liver failure.
Impaired renal function is defined as a 

creatinine ≥1.2 mg/dL    ,a blood urea nitrogen 
level ≥25 mg/dL, or a serum sodium ≤130 mEq/L . 

Liver failure is defined as a Child-Pugh score ≥9 
and a bilirubin ≥3 mg/dL.

5758953504(9.883846
life long ciprofloxacin as a prophylaxis s&

cvaricial bleeding)
acure upper GI bleeding who has 989886,01b5

m









high mortality rate

Renal vasoconstriction

↳Like pre-renal Kidney

injury



prevenal
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due to diarrhea
or vomiting

Low <*
- -

*

->
>Hair dr



central venous pressure



:NSA/Ds

Gentamicin

For ICU pts.:
↳ Noradrenaline albumin

↳ Midodrine electrolytes albumin







occulthaparic encephalopathy
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How to assess for asterixis?
1.Stand with your eyes closed.
2.Dorsiflex your wrists (bend them 
back toward your lower arm as 
though you were stopping traffic).
3.Spread your fingers, similar to 
pushing against a wall.

flapping tremor



&to detectocculthepatic encephalopathy

-5590..-

yj,s,7.0..

*if
overhepatic encephalopathy - no need to do these tests



there isa correlation at 5500 .



High blood-ammonia levels alone do not add any
diagnostic, staging, or prognostic value in HE 
patients
with CLD.

However, in case an ammonia level is checked in a 
patient with HE and it is normal, the diagnosis of 
HE is in question.

*Liver cirrhosis p.has elevated ammonia level withouthaving hepatic encephalopathy
*child A, emergency, decreased level ofconsciousness, anemia

&you wanna know is itcaused by aremid or hepatic encephalopathy?
① normal ammonia level or slightly elevated rules outliver cirrhosis (hepatic

encephalopathy;



888(9)/859
Cover days notsudden]

upper 61 hypokalemia
bleeding metabolic alkalosis

trigger

sUTI, SB↑

↓ level ofconsciousness +Ascites -> do diagnostic tapping

c
diuretics

excess protein, recentsurgery 98..., ascitis o

trigger:constipation increases ammonia level volume depletions
also highprotein diet-source ofammonia

↓ level ofconsciousness:

① hypoglycemia ④ intracranial hemorrhage (sudden)

② hypoxia
③ stroke (weakness, mouth deviation focal neurological deficit



Liver cirrhosis pt. Normal protein dist

trigger

-

trigger
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Lactulose is the first choice for treatment of episodic HE.

The dose of lactulose (30 to 45 mL [20 to 30 g] two to four times per 
day) should be titrated to achieve two to three soft stools per day.

Lactulose  enemas can be given if the patient cannot take lactulose 
orally

For patients who have not improved within 48 hours of 
starting lactulose , rifaximin is used.

Rifaximin is an effective add-on therapy to lactulose for prevention of 
OHE recurrence

Treatment:

triggerII-

G NASHe mostcommon cause ofliver cirrhosis in Jordan 5195.
G

Goal: passage of3 bowel motions / day
3 no bacterial termination ofstool noammonia production

↑

↳ decrease ammonia production (works on intraluminal bacterial




