Draft Benefit Definition: Liver Transplant
1. Background 
Liver transplantation has had a profound impact on the care of patients with end stage liver disease and is the most effective treatment for many patients with acute of chronic liver failure resulting from a variety of causes. Prior to transplantation, patients with advanced liver disease usually died within months to years. These patients now have the opportunity for extended survival with excellent quality of life post liver transplantation.
2. Indications for liver transplant
Unacceptable quality of life (because of liver disease) or anticipated length of life without transplantation that is shorter than that with transplantation. Patients should be offered a transplant only if the clinician feels that they have a greater than 50% probability of survival at 5 years after transplantation with a quality of life that is acceptable to the patient.
Patients with cirrhosis should be referred for transplantation when they develop evidence of hepatic dysfunction (Child-Turcotte-Pugh >7 and MELD >10) or when they experience their first major complication (ascites, variceal bleed, spontaneous bacterial peritonitis, hepatorenal syndrome or hepatic encephalopathy)
Primary recipient diseases
	ICD 10 Codes
	WHO Description

	Chronic noncholestatic liver disorders
	

	B18.2
	Chronic Hepatitis C

	B18.1  and B18.0
	Chronic Hepatitis B with or without Delta agent

	K75.4
	Autoimmune  Hepatitis

	K70
	Alcoholic liver disease

	Cholestatic liver disorders
	

	K74.3
	Primary biliary cirrhosis

	K74.4
	Secondary biliary cirrhosis

	
	Primary sclerosing cholangitis

	
	Secondary sclerosing cholangitis

	Q44.2
	Biliary atresia

	Q44.7
	Alagille syndrome

	
	Nonsyndromic paucity of the intrahepatic bile ducts

	E84.8
	Cystic fibrosis

	Q44.3
	Caroli’s syndrome

	
	Progressive familial intrahepatic cholestasis

	Metabolic disorders causing cirrhosis
	

	E88.0
	Alpha-1-antitrypsin deficiency

	E83.0
	Wilson disease

	K76.0
	Nonalcoholic steatohepatitis and cryptogenic cirrhosis

	E83.1
	Hereditary hemochromatosis

	E70.2
	Tyrosinemia

	E74.0
	Glycogen storage disease type i.iii,iv

	
	Neonatal hemochromatosis

	Metabolic disorders causing severe extrahepatic morbidity
	

	E85
	Amyloidosis, esp mutations of the transthyretin, apolipoprotein A-1, and fibrinogen Aa amyloid precursors

	E74.8
	Hyperoxaluria

	E72.2
	Urea cycle defects

	E72.3, E72.4,E72.5
	Disorders of branch chain amino acids

	Rare metabolic conditions
	

	E78.0
	Familial homozygous hypercholesterolaemia

	E78.8
	Cholesterol ester storage disease/Wolman Disease

	E80
	Erythropoietic protoporphyria

	D66, D67
	Hemophilia

	E80.7
	Disorders of bile acid synthesis

	E74.1
	Hereditary Fructose intolerance

	E74.2
	Galactosemia

	G71.3
	Mitochondrial respiratory chain disorders

	Primary malignancies of the liver
	

	C22
	Hepatocellular carcinoma

	C22.2
	Hepatoblastoma

	C22.7
	Fibrolamellar hepatocellular carcinoma

	
	Epitheliod Hemangioendothelioma

	Fulminant liver failure
	

	Miscellaneous conditions
	

	I82.0
	Budd Chiari syndrome

	K76.5
	Veno occlusive disease

	K74.0
	Congenital hepatic fibrosis

	Y83.2
	Graft versus host disease

	C75
	Metastatic neuroendocrine tumors

	Q61.2 and Q61.2
	Polycystic disease

	
	Multiple adenomatosis

	E80.5
	Crigler-Najjar syndrome

	
	Niemann-Pick Type C

	
	Cardiac cirrhosis

	
	Inherited disorders of complement causing atypical haemolytic ureamic syndrome

	
	Organic acidaemias

	Retransplantation
	



Fulminant liver failure
1. Paracetamol 
pH<7.3(irrespective of grade of encephalopathy) or
Prothrombin time >100 seconds and serum creatinine > 300umol/l if in grade III or IV coma

2. Non Paracetamol

Prothrombin time > 100 seconds (irrespective of grade of encephalopathy) or 
Any 3 of the following (irrespective of grade of encephalopathy)
(i) aetiology: non-A, non-B (indeterminate)hepatitis, halothane hepatitis, idiosyncratic drug reactions
(ii) age <10 or > 40 years
(iii) jaundice to encephalopathy interval > 7 days
(iv) serum bilirubin > 300umol/l

3. Seronegative hepatitis, hepatitis A or hepatitis B or an idiosyncratic drug  reaction. Any grade of encephalopathy, and any three from the following: 
(i) Unfavourable aetiology (idiosyncratic drug reaction, seronegative hepatitis)
(ii) Age >40 years
(iii) Jaundice to encephalopathy time > 7 days
(iv) Serum bilirubin >300umol/l
(v) Prothrombin time >50 seconds or INR > 3.5

4.  Acute presentation of Wilson’s disease, or Budd Chiari syndrome. A combination of coagulopathy, and any grade of encephalopathy.

5. Hepatic artery thrombosis on days 0 to 21 after liver transplantation.

6. Early graft dysfunction of days 0 to 7 after liver transplantation with at     least two of the following: AST > 10 000, INR>3.0, serum lactate >3mmol, absence of bile production.

7. Liver failure after live liver donation 
Alcoholic liver disease
[bookmark: _GoBack]Acute or Emergency cases
Not eligible unless abstinence for a period of at least 6 months.

Chronic cases
6 months of abstinence
Psychology review
Rehabilitation if required
Treatment of underlying depression as needed

Hepatocellular carcinoma
Eligibility for transplantation provided either Milan or UCSF criteria are met.
Milan criteria : the presence on imaging of a single liver lesion less than 5cm (stage 1) or no more than 3 tumors, all less than 3cm (stage 2) with no evidence of vascular invasion or extrahepatic disease.
UCSF criteria : the presence on imaging of a single liver tumor  6.5cm in diameter or smaller or three or fewer tumors with the largest being 4.5cm or less in diameter and a total tumor burden of 8.0cm or less
Transplantation for early stage HCC is well accepted as it can be curative, minimize the risk of recurrence and avoid complications of cirrhosis. The 5 year survival rate after transplantation for patients fulfilling these criteria is 75%, comparable to the expected survival of patients who do not have HCC. 

Contraindications to liver transplantation
Absolute contraindications
Brain death. May require special investigations in the acute hepatic failure stetting to establish this.
Extrahepatic malignancy
Active uncontrolled infection
Active alcoholism and substance abuse
AIDS
Severe cardiopulmonary disease
Uncontrolled sepsis
Inability to comply with medical regimen
Lack of psychosocial support
Anatomic abnormalities precluding liver transplantation
Compensated cirrhosis without complications (Child-Turcotte-Pugh score, 5-6)

Relative contraindications
Advanced age
Cholangiocarcinoma
HIV infection
Portal vein thrombosis
Psychologic instability
Previous non-hepatic malignancies (5 years of remission). See general principals of solid organ transplantation: Appendix 3.

Assessment or Pre Transplant workup
Hepatologist review
· Review of baseline liver disease
· Readiness/need for transplantation
Surgical review
· Fitness for surgery 
· Informed consent
· Patency of Portal vein/IVC for surgical viability of transplant
Pulmonologist/ICU Specialist review
· CXR
· Full lung functions
Cardiologist review
· Pulmonary artery pressures for Portopulmonary hypertension
· Hepatopulmonary syndrome
· Coronary angiogram for Ischemiac heart disease
Psychologist review
· Family support
· Drug/Alcohol dependence
· Readiness for transplantation
· Co morbid psychiatric illness assessment and referral for treatment
Transplant co-ordinator
· Assist with assuring patient has gone through entire workup process
· Patients first port of call
Dietitian review
· Optimize diet and muscle mass prior to surgery
Educators
· Education re the transplant process, the medication, what to do when they are unwell, etc 
Gastroscopy
· Varices
· PUD
· Portal gastropathy/GAVE
Colonoscopy
· Associated IBD
· r/o NBL
· Hemorrhoids
Bone density scan
· Osteoporosis
· Fracture risk post transplantation
Women’s Health
· Mammagram if > 35 years
· Pap smear
Sonar/CT Abdomen/MR Abdomen
· Patency of portal vein/SMV
· Look for suspicious liver lesions
· Anatomy
Liver biopsy
· If considered necessary to make diagnosis of underlying liver disease
Blood workup
· FBC, U&E, LFT, INR/pPTT
· Blood grouping and red cell antibodies
· HBA1C, Fasting glucose and insulin, Lipogram
· Copper, Ceruloplasmin, Alpha-1-antitrypsin, Iron studies
· AFP, Ca 19-9, CEA
· HIV, CMV, EBV, HSV, RPR
· Hep A IgG, HepB all markers, Hep C
· PSA in men > 40 years
· Vitamin levels in paediatric age groups
Creatinine clearance
Vaccination
· HepA, HepB
· Flu vaccine
· Pneumococcal vaccine

The decision whether or not to list a patient for transplantation is made by a panel of all doctors and transplant involved staff. The urgency of transplantation is in part assessed by assigning the patient a score derived from the Meld score. Other factors that may increase the transplant urgency that are taken into account are: 
(i) Portopulmonary hypertension, if correctable on treatment
(ii) Hepatopulmonary syndrome
(iii) Hepatorenal syndrome
(iv) Hepatocellular carcinoma
(v) Refractory ascites
(vi) Recurrent Spontaneous Bacterial peritonitis
(vii) Recurrent cholangitis
(viii) Encephalopathy
(ix) Persistent and intractable pruritis
	





Post transplantation Pharmacotherapy
Immunosuppressive therapy. General principals as stated in general ‘solid organ transplant’ document to be applied.
· IL2 or ATG induction therapy
· Steroids
· Immunosupressants : Tacrolimus, MMF, Rapamune, Everolimus, Imuran
Prophylactic therapy
· Bactrim for PCP
· Valcyte for CMV
· Flu vaccine
· Pneumococcal vaccine
Infections
Co morbid conditions
· Hypertension
· Diabetes
· Osteoporosis
· Hypomagnesemia
Analgesia

Surgical codes for liver transplantation
1. Organ procurement
0173-5		Consultation and donor suitability	z00.5, z51.4, z52.8
1756		Donor hepatectomy
1743		Liver biopsy
0007		own equipment
0008		Specialist assistant
0009		assistant
0011		After hour fees

2. Back table preparation of organ
1749		equivalent to right hemi hepatectomy (Whole liver0
1753		equivalent to segmental hepatectomy (Split / reduced liver)
0007, 0008, 0009, 0011

3. Recipient hepatectomy
0173-5		Recipient consultation		z94.4
1733		Equivalent to segmental hepatectomy / liver explant
0007, 0008, 0009, 0011

4. Liver transplant codes
1775		Liver transplant			z94.4, y83.0,
1767		Reconstruction of bile duct
1761		Cholycystectomy of donor liver
0007, 0008, 0009, 0011

Peri-operative care
1205-1210
 

Appendix 1. Intra-operative bloods
	
	LIVER TRANSPLANT INTRA OPERATIVE  BLOODS

	BHF
	
	TEST
	
	
	

	3755
	
	FBC
	This group of tests can be done half hourly depending on patient's condition

	3797
	
	Platelets
	Possible 8 hour theatre time

	4171
	
	U&E
	
	
	

	4032
	
	Creatinine
	
	
	

	3805
	
	PI/INR
	
	
	

	3837
	
	PTT
	
	
	

	4045
	
	Fibrinogin
	
	
	

	3999
	
	Albumin
	
	
	

	4017
	
	Calcium
	
	
	

	4057
	
	Glucose
	
	
	

	3820
	
	TEG
	
	
	

	4086
	
	Lactate
	
	
	

	4076
	
	ABG Profile
	Done half hourly.
	x 16

	
	
	
	
	
	

	HISTOLOGY
	PRE OP LIVER BIOPSY
	

	
	
	
	
	
	

	4567
	
	Histology 1 Block
	
	

	4575
	
	Frozen Section in Lab
	
	

	4589
	
	Stains Group 1 Cresyl Violet
	

	4589
	
	Stains Group 1 Cresyl Violet
	

	4589
	
	Stains Group 2 Solochrome Etc
	

	4589
	
	Stains Group 2 Solochrome Etc
	

	4589
	
	Stains Group 2 Solochrome Etc
	

	4589
	
	Stains Group 3
	
	

	4589
	
	Stains Group 3
	
	

	
	
	
	
	
	

	HISTOLOGY
	EXPLANTED LIVER
	
	

	4567
	
	Histology 1 Block
	
	

	4571
	
	Histology 1 Additional Block
	

	4571
	
	Histology 1 Additional Block
	

	4571
	
	Histology 1 Additional Block
	

	4571
	
	Histology 1 Additional Block
	

	4571
	
	Histology 1 Additional Block
	

	4571
	
	Histology 1 Additional Block
	

	4571
	
	Histology 1 Additional Block
	

	4571
	
	Histology 1 Additional Block
	

	4571
	
	Histology 1 Additional Block
	

	4567
	
	Histology 1 Additional Block
	

	4567
	
	Histology 1 Additional Block
	

	4567
	
	Histology 1 Additional Block
	

	4567
	
	Histology 1 Additional Block
	

	4567
	
	Histology 1 Additional Block
	

	4567
	
	Histology 1 Additional Block
	

	4567
	
	Histology 1 Additional Block
	

	4567
	
	Histology 1 Additional Block
	

	4567
	
	Histology 1 Additional Block
	

	4567
	
	Histology 1 Additional Block
	

	4571
	
	Histology 1 Additional Block
	

	4589
	
	Stains Group 1 Cresyl Violet
	

	4589
	
	Stains Group 1 Cresyl Violet
	

	4589
	
	Stains Group 2 Solochrome Etc
	

	4589
	
	Stains Group 2 Solochrome Etc
	

	4589
	
	Stains Group 2 Solochrome Etc
	

	4589
	
	Stains Group 2 Solochrome Etc
	

	4589
	
	Stains Group 2 Solochrome Etc
	

	4589
	
	Stains Group 2 Solochrome Etc
	

	4589
	
	Stains Group 2 Solochrome Etc
	

	4589
	
	Stains Group 3
	
	

	4589
	
	Stains Group 3
	
	

	4589
	
	Stains Group 3
	
	

	4589
	
	Stains Group 3
	
	

	4589
	
	Stains Group 3
	
	

	4589
	
	Stains Group 3
	
	



Appendix 2. Post operative bloods
	LIVER TRANSPLANT - POST OP - OUT PATIENT FOLLOW UP

	BHF CODE
	TEST
	
	
	

	3755
	
	FBC,diff
	
	
	

	3797
	
	Platelets
	
	
	

	3805
	
	INR/PI
	
	
	

	3837
	
	PTT
	
	
	

	4171
	
	U&E
	
	
	

	4032
	
	Creatinine
	
	
	

	4117
	
	Total Protein
	
	

	3999
	
	Albumin
	
	
	

	4009
	
	Total Bilirubin
	
	

	4013
	
	Bilirubin -conjugated
	
	

	4001
	
	ALP
	
	
	

	4130
	
	AST
	
	
	

	4141
	
	ALT
	
	
	

	4134
	
	GGT
	
	
	

	4133
	
	LDH
	
	
	

	4057
	
	Glucose
	
	
	

	4182
	
	C-Reactive Protein
	
	

	4539
	
	PCT-quantitative
	
	

	4321
	
	Uric Acid
	
	
	

	3959
	
	Rheumatoid factor
	
	

	
	
	
	
	
	

	IMMUNOSUPRESSION LEVELS
	
	
	

	4082
	
	Tacrolimus
	
	

	4173
	
	Sirolimus
	
	
	

	4173
	
	Everolimus
	
	

	3921
	
	Cyclosporin
	
	

	Follow up after discharge, initially done at 1 week, 2 week,3 week then monthly, then 2 monthly then 3 monthly up to one year. Once stable follow up with routine LFT, U&E, FBC, every 4 months.

	
	
	
	
	
	

	HISTOLOGY
	POST OP LIVER BIOPSY
	

	4567
	
	Histology 1 Block
	
	Could be 6 times in 42 days

	4575
	
	Frozen Section in Lab
	

	4589
	
	Stains Group 1 Cresyl Violet
	

	4589
	
	Stains Group 1 Cresyl Violet
	

	4589
	
	Stains Group 2 Solochrome Etc
	

	4589
	
	Stains Group 2 Solochrome Etc
	

	4589
	
	Stains Group 2 Solochrome Etc
	

	4589
	
	Stains Group 3
	
	

	4589
	
	Stains Group 3
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	In the event of ascitis,sepsis or change in LFT's,Platelets,WCC,diff.

	3958
	
	BD Glucan/Anti Gad/Ia2 antibodies

	3902
	
	C-Diff Toxin
	
	

	3895
	
	Culture Aerobic
	
	

	3895
	
	Culture Campylobacter Fetus
	

	3867
	
	Microscopy only wet prep
	

	3883
	
	Bld Parasites Concentration
	

	4651
	
	Blood Cult Aerobic Growth
	

	3923
	
	Biochem ID Bacterium Abridged
	

	3867
	
	Microscopy Only Stained Prep
	

	3887
	
	Disc Sensitivity - per organism
	

	4401
	
	CSF cell count
	
	

	O201 
	
	Bactec MGIT Bottle
	
	

	4651
	
	Aerobic Blood Culture
	

	4651
	
	Anaerobic Blood Culture
	

	3911
	
	Beta Lactamase Assay
	

	
	
	
	
	
	

	After the enzymes and renal status have settled - tests will change into alternate days or selective tests will be done.

	3762
	
	Hb
	
	
	

	3791
	
	PCV
	
	
	

	4112
	
	Potassium
	
	

	4316
	
	Sodium
	
	
	

	4093
	
	Osmolality
	
	

	4032
	
	Creatinine
	
	
	

	
	
	WCC,diff
	
	
	

	3820
	
	TEG
	
	
	



