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liver transplantation 
history 

. 

 

•1963 r, Denver, Profesor Thomas Starzl 
the first trial of liver transplantation 

 

•July 1967 r , the same Profesor make the 
first with success liver transplantation 







Indication to liver transplantation - adults 

 
• cirrhosis: 
       - HBV, HCV infection 
       - alcoholic liver disease 
       - autoimmune hepatitis 
       - PBC, PSC 
• metabolic diseases(Wilson disease, hemochromatosis, alfha1-

antitrypsin deficiency) 
• piorunująca niewydolność wątroby (drugs liver damage , mushroom 

poisoning, fulminant hepatitis B,  acute Wilson disease 
decompensation,  

• tumors (carcinoma hepatocellulare, hepatoblastoma, polycystic, 
hemangiomas) 

• inne, np. liver artery thrombosis, Budd Chiari syndrome, HELP, 
cryptogenic cirrhosis 

• transplant liver decompensation 
 





Problems 

• disease recurrence 

• vessels complications 

– artery, vena portae, hepatic veins 

• bile ducts complications 

• chronic kidney disease 

• metabolic bone disease 

• infections 

– bacterial, fungal, viral  

• cardio-vascular disease 

– obesity, type 2 diabetes, lipids abnormalities, hypertension 









Proportion of patients with HBV recurrence* 
 





How to decrease the risk of HBV reinfection 

• HBV DNA 100 – 1000 IU/ml 

• HBV DNA negative before transplantation 

 

Every patient with HBV infection should be treated 
before transplantation to make viremia negative if 

possible 



Risk factors of HBV reactivaction 

High risk patients 

 

• HBeAg + 

• HBeAg – but high HBV DNA 
level 

• patients with drug resitance 

 

Low risk patients 

 

•fuliminant HBV 

•co-infection HDV 

•low HBV DNA level 

 

 



 AntyHBs  globulin as prophylaxis HBV recurrence after liver transplantation 

- 10000 U/dose: 

 

One dose during transplantation 

week 1: one dose days 1-7 

week 2 - 12:  one dose every 2 weeks 

miesiąc 4 i kontynuacja: one dose monthly 

  

Expected antyHBs first week after transplantation  - 500 U/l  

First year     :  anty HBs 500 U/l high risk group 

                                          100 U/l low risk 



HBV recurrence diagnosis 
 

 

• serum 

– de novo HBsAg +, HBeAg + 

– DNA HBV + 

• Liver graft 

– HBsAg +, HBcAg +, DNA HBV + 
 

 













 Fig. 1. Risk of de novo hepatitis B virus (HBV) infection in HBsAg-negative recipients who received liver grafts from anti-

HBc positive donors and no HBV prophylaxis after liver transplantation (LT) in relation to their HBV serological status before 

transplant. 

Evangelos Cholongitas,  George V. Papatheodoridis,  Andrew K. Burroughs 

 Liver grafts from anti-hepatitis B core positive donors: A systematic review 

Journal of Hepatology, Volume 52, Issue 2, 2010, 272–279 











Flemming J.A. at al Hepatology 
2017,65:3,804-12   

Wpływ terapii DAA na listę oczekujących na przeszczepienie wątroby    



Wiremia HCV po OLTx 

Faza RNA HCV Komentarz 

ahepatyczna ↓ 0.5 log10 UI/ml usunięcie wątroby własnej 

reperfuzja ↓ deponowanie w przeszczepie 

2 tydzień ↑↑ początek wzrostu 

4 miesiąc ↑↑↑ maksymalny wzrost 

1 rok ↑↑ 10 – 20 krotny wzrost 







Figure 2  

Hepatitis C      Dr Daniel P Webster, FRCPath, Prof Paul Klenerman, FRCPath, Prof 

Geoffrey M Dusheiko, FRCP  

The Lancet                Volume 385, Issue 9973, Pages 1124-1135 (March 2015)  



The patient after Olt with FCH (genotype 1 i 4) 

PUNGPAPONG 
55 pacjentów 

(FCH 11%) 

 SOF + SMV +/-RBV  
12 tyg 

 SVR 12 FCH 

LEROY 
23 pacjentów 

(FCH 100%) 

 SOF + DAC +/-RBV 
v SOF+RBV 

24 tyg  

 SVR 12  

CHARLTON 
111 pacjentów 

(FCH 6%) 

 SOF / LDV + RBV 
12 - 24 tyg  

 SVR 12 FCH 

100
% 

96% 

100
% 





Pharmacokinetics and Dose Recommendations for 

Cyclosporine and Tacrolimus When Coadministered 

With ABT-450, Ombitasvir, and Dasabuvir 
 

P. Badri*, S. Dutta, E. Coakley, D. Cohen, B. Ding, T. Podsadecki, B. Bernstein, W. Awni and R. Menon 
 

AbbVie Inc., North Chicago, IL 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
American Journal of Transplantation 2015; 15: 1313–1322 



Use of direct-acting antiviral agents in hepatitis C virus- infected liver transplant candidates  
Chiranjeevi Gadiparthi           World J Gastroenterol 2018 January 21; 24(3): 315-322  



AASLD 2018 



AASLD 2018 



Didier Samuel      Centre Hepatobiliaire  Hopital Paul Brousse  Villejuif France 



about %% HCV + donors 
 

Transmission risk, if HCV PCR + 
donor                                                 
100% liver recipients                                           
48%  heart recipients                                                                   
25%  kidney recipients 
 

viral genotype domination?  
 

hist-pat - > 80% HCV + donors 
with liver fibrosis  F≥2. 
 

the risk of high fibrosis 
progresion 





Risk of liver cirrhosis 
 

•60-80 g/dobę pure alcohol for 
10 years - men 
•20 g/dobę – women 
 

•6-41%  liver cirrhosis 



Chronic kidney disease 
– calcineurin inhibitors toxicity 

– old age 

– low basal GFR and GN 

– history of acute kidney failure 

– diabetes, hypertension 

– chronic HCV 

– GFR < 30 ml/min./1.73 m2  
–  3–years  14 % 

–  5–years  19 %            (~ 37.000 recipients) 

– GFR < 15 ml/min./1.73 m2  
–  10–years 4.2 – 9.5 %  

 



Acute kidney injury 
• 25-50%  (serum creatinine elevation > 25-50% or ≥ 0,5 mg/dl 

with diuresis reduction) 

 

• risk factors: kidney injury before liver transplantation, hepato-renal 

syndrome 34% (25% typ 1 i 9% typ 2), ↑BMI, M, calcineurin 

inhibitors toxicity, sepsis, hypovolemic ATN- esophagus varices 

bleeding, diuretics side effects, lactulose diarrhea, NLPZ, 

nephrotoxic antibiotics,  

 

• 3-4 x elevation in death risk in 30 days after 

operation  

• 2 x long hospitalisation time (39  vs 73 days) 

 

• prophylaxis- variceal obliteration, SBP/antibiotic treatment, liquid 

balance, albumin, nourishment 

• renal replacement therapy 

 



Chronic kidney disease 

 

 

• 30-90%  (CKD)   / renal replacement thepary   2-5% /year  

• CNI nephrotoxicity 73%(↓GFR o 30-35% first weeks of treatment), 

hepato-renal syndrome  7%, FSGS 7%,  

• Risk factors: kidney injury before liver transplantation, hepato-

renal syndrome , ↑BMI, M, calcineurin inhibitors toxicity, sepsis, 

diabetes, hypertension 

• complication: cardio-cavsular disease, hospitalisation, 4 x death 

risk 

• combined liver/kidney transplantation - indications  ESRD              

( GFR < 30 ml/min i albuminuria > 3 g/dobę) or HD (AKI z HD > 6 

weeks)  

 



Hepato-renal sydrome (HRS) 

• The hepatorenal syndrome is one of many potential causes of acute kidney injury in 
patients with acute or chronic liver disease. Affected patients usually have portal 
hypertension due to cirrhosis, severe alcoholic hepatitis, or (less often) metastatic 
tumors, but can also have fulminant hepatic failure from any caus. The hepatorenal 
syndrome represents the end-stage of a sequence of reductions in renal perfusion 
induced by increasingly severe hepatic injury. The hepatorenal syndrome is a 
diagnosis of exclusion and is associated with a poor prognosis. 
 

• International  Club Of Ascites   www.icascites.org 
 

• Type 1 hepatorenal syndrome –is the more serious type; it is defined as at least a 
twofold increase in serum creatinine (reflecting a 50 percent reduction in creatinine 
clearance) to a level greater than 2.5 mg/dL (221 micromol/L) during a period of 
less than two weeks. At the time of diagnosis, some patients with type 1 
hepatorenal syndrome have a urine output less than 400 to 500 mL per day  

• ●Type 2 hepatorenal syndrome –is defined as renal impairment that is less severe 
than that observed with type 1 disease. The major clinical feature in patients with 
type 2 hepatorenal syndrome is ascites that is resistant to diuretics. 

http://www.icascites.org/


Hepato-renal sydrome (HRS) 

PATHOGENESIS      Arterial vasodilatation in the splanchnic circulation, which is triggered by 
portal hypertension, appears to play a central role in the hemodynamic changes and the 
decline in renal function in cirrhosis. The presumed mechanism is increased production or 
activity of vasodilators. 
 

CLINICAL PRESENTATION 
●a progressive rise in serum creatinine 
●an often normal urine sediment 
●no or minimal proteinuria (less than 500 mg per day) 
●a very low rate of sodium excretion (ie, urine sodium concentration less than 10 mEq/L) 
●oliguria 
 
TREATMENT 
improvement of liver function from recovery of alcoholic hepatitis, treatment of 
decompensated hepatitis B with effective antiviral therapy, recovery from acute hepatic 
failure, or liver transplantation 
 
In patients with hepatorenal syndrome who are critically ill, we suggest initial treatment 
with norepinephrine in combination with albumin. Norepinephrine is given intravenously as 
a continuous infusion (0.5 to 3 mg/hr) with the goal of raising the mean arterial pressure by 
10 mmHg, and albumin is given for at least two days as an intravenous bolus (1 g/kg per day 
[100 g maximum]). Intravenous vasopressin may also be effective, starting at 
0.01 units/min and titrating upward as needed to raise the mean arterial pressure as noted 
below 

https://www.uptodate.com/contents/norepinephrine-noradrenaline-drug-information?topicRef=2308&source=see_link
https://www.uptodate.com/contents/vasopressin-drug-information?topicRef=2308&source=see_link


PBC 
• EASL 



PBC 

• Risk recurennce 

– 5 years   8–18 %  

– 10 years                 22–30 % 

(Pittsburgh, 421 biorców; Birmingham 400 biorców) 

• 5-year patient survival rates of 80–85% 

• recurrent PBC infrequently leads to graft loss and current evidence does 
not suggest an impact on graft or patient survival after transplantation 

• treatment with UDCA lowers liver enzymes and may lower the incidence 
of recurrent PBC 

•  diagnosis 

– biopsy     + 

– ALP, bilirubin               – 

– AMA                     –  (AMA persists after liver transplantation) 



PBC reccurence - criteria 

 
• Liver transplantation due to PBC 

• persistant AMA or antyM2 in serum (10% patients with 

AMA -negative reccurence PBC) 

• biopsy 

• exclusion: AR, chronic rejection, bile duct complications, 

cholangitis, vessel complications, drug toxicity, viral 

infection 

 



Treatment 
 

• UDCA improves liver biochemistries and may delay histologic 
progression of recurrent PBC 

• patients on UDCA post liver transplantation appear to have 
lower recurrence rates compared with patients who did not 
receive UDCA post transplant (21% versus 62%; 

• After liver transplantation, pruritus improves, sicca syndrome 
is unchanged, bone disease worsens initially and then 
improves, and AMA may persist or reappear but does not 
signal the recurrence of PBC. Fatigue improves in a subset of 
patients with PBC, but moderate to severe fatigue continues 
to affect nearly half of patients 2 years after liver 
transplantation. 

 



Liver transplantation AIH 
 

• AIH is the indication for liver transplantation (LT) in 
approximately 2%-3% of pediatric and 4%-6% of adult 
recipients in the United States and Europe 

• Untreated patients have a 10-year survival of <30%,69-73 and 
treatment failure requiring 

• LT is often associated with the HLA genotype DRB1*03 

•  LT for AIH is very successful with 5-year and 10-year patient 
survivals of approximately 75%. 

• A combination of prednisone and a calcineurin inhibitor 
(tacrolimus more frequently than cyclosporine) is the most 
common immunosuppression regimen after LT 



AIH after liver transplantation 
• Recurrent AIH in transplant allografts occurs in approximately 30% of adult 

and pediatric patients (range 12%-46%) with an average time to 
recurrence of 4.6 years 

• The incidence increases with time after LT and accelerates after 
discontinuation of steroids 

 

Diagnostic criteria for recurrence include: 

• (1) elevation of serum AST or ALT levels;  

• (2) persistence of autoantibodies; 

• (3) hypergammaglobulinemia and/or elevation of IgG level; 

• (4) compatible histopathological findings; 

• (5) exclusion of alternative etiologies;  

• (6) responsiveness to steroids 



AIH Recommendations: 
 
Recurrent AIH should be treated with prednisone 
and azathioprine in adjusted doses to suppress 
serum AST or ALT levels or increased doses of corticosteroids 
and optimization of calcineurin inhibitor 
levels (preferably, tacrolimus). (Class, IIa, Level C) 

 
Continued inability to normalize the serum 
AST or ALT levels following recurrent disease justifies 
the addition of mycophenolate (2 g daily) to the 
regimen of corticosteroids and calcineurin inhibitor. 
(Class, IIa, Level C) 

 
If treatment response continues to be inadequate 
in recurrent disease, tacrolimus should be 
replaced with cyclosporine or the calcineurin inhibitors 
replaced with sirolimus. (Class IIa, Level C) 
  
Retransplantation must be considered for 
patients with refractory recurrent AIH that is progressing 
to allograft loss. 
 



PSC          Liver Transplantation 
 
Unique liver transplant indications for patients with PSC include 
-intractable pruritus 
-recurrent 
-bacterial cholangitis 
-Cholangiocarcinoma 
 

Liver transplantation for PSC is highly successful with five-year survival rates of 
approximately 85% in patients receiving deceased donor allograft 
 
Disease recurrence occurs in 20%-25%, after 5-10 years in patients, from the transplant 
procedure 
 
Other risk factors for non-anastomotic biliary strictures must be excluded before 
concluding the patient has recurrent PSC; 
These non-PSC risk factors for non-anastomotic biliary strictures include: 
donation after cardiac death,prolonged graft ischemic time, ABO blood group 
incompatibility, hepatic artery thrombosis, CMV infection, chronic rejection, and early 
onset biliary strictures occurring within 3 months of the transplant procedure 
 



Reported risk factors for recurrent PSC following 
liver 

transplantation include: 
active IBD with a need for corticosteroid therapy 
presence of an intact colon,  
male sex, 
presence of CCA prior to liver transplantation 
History of acute cellular rejection 
 
There is no established medical therapy for 
recurrent PSC following 
liver transplantation and is similar to management 
of other liver transplant 
recipients 





HCC 

Liver transplantation achieves excellent results 
in patients with limited tumour load. 

Patients with solitary HCC of less than 5 cm or 
with up to three nodules of less than 3 cm (the 

Milan criteria ) have a 5-year survival of 70% 
after liver transplantation, with 

recurrence in less than 10%. 



HCC 

 

•The main concern after liver transplantation for HCC is the risk of tumour 
recurrence, which occurs in 8–20% of recipients 

•HCC recurrence is usually seen within the first 2 years after liver 
transplantation, and is associated with a median survival of less than 1 year 
(IQR 7–18 months) from the time of diagnosis. 

•post-transplant monitoring may include 6–12-monthly contrast-enhanced 
CT or MRI imaging and α -fetoprotein measurements 

•there is currently insufficient evidence from clinical trials to base a 
recommendation for choosing the type or dose of immunosuppression 
therapy to influence the incidence of HCC recurrence or its prognosis;  

•based on current evidence, no recommendation can be made on the use of 
mTOR inhibitors to reduce the risk of HCC recurrence outside clinical trials. 





Liver transplantation- indication 
today / tomorrow 



Dziękuję 


