3.6 Jaundice and hepatomegaly

3.6.1 Distinguish between pre hepatic, hepatic and post-hepatic jaundice on clinical and biochemical grounds

The basic cause of jaundice is production of bilirubin at a rate faster tha the liver can conjugate it.
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Prehepatic

· Free (unconjugated) bilirubin is present in the blood at much higher concentrations.

· The liver works much harder than normal but cannot keep up enough to fully conjugate all the bilirubin – the amount of unconjugated bilirubin remain high.

· The excess (above normal) amounts of conjugated bilirubin pass along the bile canaliculi and ends up as urobiligen in the gut. From here it is changed into water soluble urobilinogen (by bacteria) which is reabsorbed into the plasma and passed through the kidnet and into urine. Urobilinogen has no colour.

· Unconjugated bilirubin is not water soluble and so cannot be excreted in urine.

Post-hepatic

· there is a fault or blockage somewhere downstream of conjugation. 
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Conjugated bilirubin from the liver can't get to the gut (for example, because the bile duct is blocked), so spills over into the bloodstream. 

· Conjugated bilirubin is water soluble, and can hence pass via the glomerulus into the urine, giving it a characteristic dark colour. Meanwhile, the drop in gut bilirubin leaves less substrate for bacteria so little or no urobilinogen can be formed; consequently none is found in the urine, and little stercobilin can be made. Cholestasis therefore leads to pale stools and dark urine.
Hepatic

· Damage to the hepatocytes themselves results in a mixed picture. 
· Early on in the disease both types of bilirubin contribute to the jaundice, but as the disease progresses cholestasis often supervenes and conjugated hyperbilirubinaemia becomes the dominating feature. 
	In summary
	Pre-hepatic

(Haemolytic)
	Hepatic

(toxins, infections)
	Post-hepatic

(Cholestatic)

	Clinical
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	Dark urine

Pale stool
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Unconjugated bilirubin

Conjugated bilirubin
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· Tests: urine, FBC, U&E, LFT, Serology (HAV, HBV, HCV, EBV, CMV), clotting, blood film, reticulocyte count, Coombs test (used in the investigation of haemolytic anaemia. A positive Coombs' test is found in cases of autoimmune haemolysis due to the presence of IgG, complement or both, on the surface of the patient's red cells).

· Specific tests: serum copper & ceruloplasmin (( in Wilsons), serum 1 antitrypsin, serum iron and TIBC (( in haemochromatosis)

· Imaging: USS, ERCP, MRCP, CT, Liver biopsy

3.6.2 Distinguish between infectious and mechanical causes of biliary obstruction; 3.6.3 Initiate appropriate investigations for biliary obstruction

	Mechanical

Gallstones

Cancer – head of pancreas

Cancer – hepatic

Cancer – cholecystic

Strictures – PSC

Strictures – PBS

Infectious

Cirrhosis - viral
	Investigations

LFTs: ALP (in PSC

CRP/ESR: ( in PSC / PBH 

WCC: ( in infection

Serology: HAV, HBV, HCV, EBV, CMV

USS: gallstones, cancer, cirrhosis

ERCP / MRCP: strictures

CT/ MRI


3.6.4 Distinguish the common causes of hepatomegaly on clinical grounds

	Cirrhosis
	Cardiac failure
	Secondary metastases

	Early

Generally regular surface

No jaundice

Late

Generally irregular surface

With jaundice
	Generally regular

No jaundice

Tense, tender liver

Peripheral oedema

Increased JVP
	Generally irregular

No jaundice


Other causes: hepatitis, other infection, sarcoid, haemochromatosis, fatty liver, Riedels lobe, biliary tract disease

· 3.6.5 Initiate appropriate investigations for hepatomegaly

	· CT / MRI
	· FBC (with blood film)
	· Biopsy

	· CXR / AXR
	· ESR, U&E, LFT, Ca2+
	· 


· 3.6.6 Recognise the manifestations of chronic liver disease including encephalopathy and portal hypertension

	Liver Function
	Manifestation arising from chronic disease

	
	

	Synthesis of
	albumin
	Oedema, ascites

	
	coagulation proteins
	Bruising, bleeding

	
	Bile
	Jaundice

	
	Complement
	Sepsis (possibly apyrexial)

	

	Metabolism of
	oestrogen
	Gynaecomastia

	
	Ammonia ( urea
	Encephalopathy

	

	Gluconeogenesis (amino acids ( glucose)

Storage of glucose as glycogen

Glycogenolysis
	Hypoglycaemia


Portal hypertension

A rise in pressure within the portal vein and its tributaries.

Resultant from increased resistance to portal blood flow caused by cirrhosis: perisinusoidal collagen deposition, perivenular fibrosis, expansion of nodules. 

Consequences include porto-sytemic shunting in which some blood bypasses the liver through anastomoses with systemic circulation vessels – this occurs at three sites:
	Between systemic and portal veins
	

	oesophageal vein and left gastric vein
	Oesophageal varices*

	rectal/inferior rectal veins and superior rectal vein
	Haemorroids

	small epigastric v of anterior abdo wall and paraumbilical
	Caput medusae


*Bleeding from this site may occur through the rupture of delicate engorged vessels by eating – this may result in haematemesis, melaena or death.

Other results of portal hypertension:

· Ascites (can also be caused by congestive heart failure, malignancy or trauma)

Transudate vs Exudate: A transudate is a fluid containing <25 mg of protein per ml of water. An exudate contains more than this. Transudates are typically caused by organ failure (liver, heart, kidney) while exudates may result from infection or malignancy.

· Splenomegaly (via back pressure). Hypersplenism is common resulting in increased erythrocyte destruction (and macrocytic anaemia)

· Encephalopathy (toxins, especially ammonia, are being routed around the liver and so are not being detoxified before reaching the brain). Symptoms include tremors, behaviour change, delirium, drowsiness and coma as well as a ‘liver flap’. Can be treated by a low protein diet (causes kwashoirkow through low production of albumin).

Treatment of portal hyperstension

A portacaval anastomosis or portastsytemic shunt can be created surgically – links the portal vein to the inferior vena cava where the pass close, behind the liver.
· 3.6.7 Recognise the situations associated with acute hepatic failure, the signs of hepatic failure and initiate immediate management

Acute hepatic failure occurs when there is a massive loss of hepatocytes. It is defined as severe hepatic dysfunction occuring within 6 months of the onset of symptoms of liver disease, with a clinical manifestation of hepatic encephalopathy or coagulopathy.

It is further subdivided to describe fulminant liver failure - symptoms occurring in eight weeks, and subacute, subfulminant or late onset liver failure occurring in the rest of the 6-month period.
A new terminology however has been suggested to acknowledge the clinical finding that patients with a more rapid onset of hepatic failure are more likely to recover. This classification is as follows: 

· hyperacute - encephalopathy within seven days of the onset of jaundice

· acute - encephalopathy after 8-28 days of jaundice

· subacute - when encephalopathy occurs 5-12 weeks after the onset of jaundice.

	Situations
	
	Signs

	Drug induced
	Overdose (esp paracetamol), 

Iatrogenic (see below)
	
	Jaundice

Hypoglycaemia

Hypoxia

Encephalopathy

Excessive bleeding e.g. from venepuncture sites

Oliguria (in hepatorenal syndrome)

Sepsis (possibly apyrexial)

	Hepatitis A
	Foreign travel (water borne)
	
	

	Hepatitis B / C
	Blood borne: needlestick, IDU, tattoos, piercings. Can be sexually transmitted.
	
	

	Other Hep virus
	
	
	

	CMV or EBV
	
	
	


Iatrogenic acute hepatic failure

	Infrequent
	Rare
	Synergistic reactions

	· isoniazid 

· halothane 

· phenytoin

· methyldopa

· valproate 

· sulphonamides 

· propylthiouracil 

· amiodarone 

· dapsone
	· carbamazepine 

· ketoconazole 

· ofloxacin 

· lisinopril 

· niacin 

· labetalol 

· imipramine 

· interferon alpha


	· alcohol and paracetamol 

· rifampicin and isoniazid 

· trimethoprim and sulphamethoxazole 

· paracetamol and isoniazid 

· amoxycillin and clavulinic acid




Management of this condition depends considerably on the severity of the symptoms. The principal indicator will be the grade of encephalopathy experienced by the patient.

Basic management is:

· Intensive care situation nursing - transfer to specialist centre to ensure optimal treatment 

· Monitor hourly the blood glucose, urine output, vital signs 

· Monitor twice daily the potassium, full blood count, creatinine, albumin, coagulation 

· Do not administer IV saline - there is a secondary hyperaldosteronism in hepatic failure which causes retention of sodium.
· Hypoglycaemia and hypokalaemia are managed with 10% dextrose at 100 ml per hour with KCl 40mmol per litre; 20 to 50% dextrose may be needed if the hypoglycaemia is severe. Care must be taken not to fluid overload the patient 

· Infection prophylaxis is important, with meticulous care of catheters. Blood, urine and catheter cultures should be taken before starting antibiotics, and antibiotics may be given prophylactically since patients may be very ill but without common signs of sepsis.

· Coagulopathies are managed with oral vitamin K and, after consultation with senior staff, fresh frozen plasma may be used.

· Encephalopathy is managed by: Decrease cerebral oedema, a reduced (possibly zero) protein diet; Lactulose 90 ml /day (aim for 2-4 semi solid motions / day). Avoid sedation as this may mask encephalopathy.
· Paracetamol toxicity: N-acetyl cysteine. 
Later management includes the option of transplantation.

3.6.7 Acute hepatic failure – written by Vicky Smith

· Recognise the situations associated with acute hepatic failure, the signs of hepatic failure and initiate immediate management

Most likely to occur acute on chronic (acute decompensated).

Can occur spontaneously

Can be acute or chronic

Fulminant hepatic failure = encephalopathy after 8 wks acute liver failure.

Late-onset hepatic failure= encephalopathy occurring 9-26 weeks after acute liver failure.

Definition: Hepatic encephalopathy and coagulopathy in the presence of jaundice

	Causes: Most common 

Paracetamol and other drugs

Hepatitis – viral, bacterial, autoimmune

Heart failure

Infection, sepsis

Pregnancy)

Budd-Chiari vascular occlusion

Cancer


	Acute decompensated chronic liver disease causes 

Infection

Metabolic

Bleed – especially GI, e.g. varices

Alcohol

Drugs e.g. sedatives, diuretics

Surgery




Other causes acute liver failure include:

viral 

(hepatitis B casues up to 70% if cases) but in addition there can be superinfection with delta agent, also CMV EBV

drug reactions and poisons amanita phalloides (death cap mushroom), carbon tetrachloride

Autoimmune hepatitis

Rarer causes include:

· hyperthermia 

· massive malignant infiltration 

· Wilson's disease, haemochromatosis 

· Bacterial meningitis - Leptospirosis / Weil's disease 

· Reye's syndrome in children

Things to get worried about: (are signs of failure: hepatic encephalopathy/shock)

· Neurological signs like flap/asterix

· Tachycardia
· Sleepy

· Slurred speech

· Hypotension, perhaps from bleeding, bruising, shock

· GCS reduced

· Asterixes

· Renal failure

Encephalopathy graded 
1:mood behaviour





2.Drowsiness, speech, confusion





3Stupor, incoherent, restless, lots of confusion





4 Coma



Also look for:
	· Obs: sats down, 

· Oligouria

· Volume status – capillary refill, dry mucus membranes, jvp, sunken eyes, skin turgor or jvp, lung crackles, pitting ankle oedema, gallop (3rd sound),cold hands/feet

· Jaundice

· Ascites


	· Hepatomegaly

· Painful abdo

· Fetor (pear drops smell)

· Constructional apraxia (5 pointed star – fails to draw)

· Signs of chronic liver disease

· Bleeding

· Lymphadenopathy




Ask In history:

Symptoms: 
jaundice, when did it start?



Pain



Bruising or bleeding



Bloating 



Ankle swelling



Slurred speech



Sleepy



Vomiting



Rashes



Recent illness



Weight loss



Hair loss



Darkening skin

PMH - 

breathing problems



Previous jaundice



Gallstones



Transfusions

DH

paracetamol

FH

liver disease

SH

Alcohol, tattoos, piercings, foreign travel, sexual history
Investigations:

Bloods 

FBC – infection GI bleed, platelets

U&E

renal failure

LTF

bilirubin, ast, alt raised

Clotting
PTT, INR raised

Glucose
hypoglycaemia in malaria

Paracetamol
test esp if taken another drug e.g. alcohol

Hepatitis serology. EBV CMV

Ferritin

A-1 antitrypsin

Autoimmune screen: anti nuclear anti  mitochondrial, anti smooth muscle)

Caeruloplasmin if smooth muscle antibodies

ABG – acidosis is a bad sign

Microbiology    - blood culture, urine culture, ascetic culture

Xray  - urgent, may have to be portable

abdo us as urgent – to look for mets and dilated ducts

Doppler flow studies of portal vein (in suspected Budd Chiari)

Ascitic tap

ECG to exclude arrythmias and MI

Management: 

Anaemia and acidosis – ABC, ABG and bloods/urine to find and reverse cause of failure e.g. 




paracetamol, drug review

Electrolytes and fluids – venous access, vit K, dextrose, IV salt poor albumin

Infections – antibiotic prophylaxis 2nd gen cephalosporin cefataxime

Nutrition, lactulose

Uraemia – measure with catheter, do other obs e.g. daily bloods 

In more detail:

ABC

Discuss with senior – often needs ITU

Obs

Venous access

Catheter to measure urine output

If raised INR give Vit K 10mg IV

Don’t give plasma unless discussed because u wanna measure INR

Reverse causes: drug review – stop aspirin, NSAIDS and hepatotoxic drugs*

1l 5% dextrose 4-6 hrs

Antibiotic prophylaxis – cefotaxime and antifungals

Daily bloods

Lactulose 30-50ml/8h

Glucose IV if hypoglycaemic

Hypotensive – IV fluids – salt poor albumin

Complications

Bleeding, failure (resp/kidney), sepsis, cerebral oedema, hypoglycaemia, high sodium low potassium

Poor prognosis – 

Late onset failure

Drugs

Encephalopathy grade 3-4

Albumin <30g/l

Refer to liver unit if ICP, encephalopathy, ph blood <7.3, systolic<80mmHg, creatinine >200, after 2 days INR of>2 or after 3 days INR >3.5

If INR, LFTs normal >24 hour:  psych review. Home

