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Liver transplantation is the most

effective treatment for many

patients with acute or chronic

liver failure resulting from a

variety of causes.

Successful LT extends life

expectancy and enhances quality

of life

 



       Deceased Donor       Living Donor

 To Date 147,009 6,253
 2017 5,185 235
 2016 7,496 345
 2015 6,768 359
 2014 6,450 280
 2013 6,203 252
 2012 6,010 246
 2011 6,095 247
 2010 6,009 282
 2009 6,101 219
 2008 6,070 249
 2007 6,228 266
 2006 6,363 288
 2005 6,121 323
 2004 5,848 323
 2003 5,351 322
 2002 4,969 363
 2001 4,671 524
 2000 4,595 406
 1999 4,499 258
 1998 4,427 92
 1997 4,101 88
 1996 4,022 65
 1995 3,880 54
 1994 3,592 60
 1993 3,404 36
 1992 3,031 33
 1991 2,931 22
 1990 2,676 14
 1989 2,200 2
 1988 1,713 0
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Status of liver Transplantation in Europe





Khalaf H. Transplantation. 2014
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Indications for Liver
transplantation

Data of Cairo
University LTx Team
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Current Total number of LTx in Egypt is
approximately 3500-4000
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Despite substantial technological, medical

and surgical advances, liver transplantation

remains a complex procedure that is

accompanied by significant morbidity and

mortality.

The complications occur both immediately

post-transplantation and in the long-term.
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–

–

After liver transplantation (LTx), nearly every

recipient will have an elevation of injury tests

(aminotransferases and/or bilirubin and alkaline

phosphatase).

The timing, magnitude, and context of abnormal

liver tests are always important considerations in

determining the likely cause.

Andrew, et al 2016
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 Immune system include two main arms

1) Cell –mediated immunity.

2) Humoral (antibody–mediated  immunity



Cell-mediated Immunity



•

•

–

–

Humoral Immunity

 

B-lymphocytes TH2 produces (interleukins) IL-4 &

IL-5 which in turn causes:

B cells proliferation & differentiation into

  memory B cells

 Antibody secreting plasma cells



Humoral Immunity





New Concept of immunological
pathways



Didier Samuel, et al, 2017
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CLINICAL FEATURES AND DIAGNOSIS OF

ACUTE CELLULAR REJECTION





Not uncommon in the first 3 months

Symptoms of mild rejection are nonspecific:

Low-grade fever

Fatigue

Malaise

Generalized weakness

Jaundice
 







Suspected after elevation of hepatic

enzymes (serum aminotransferases,

alkaline phosphatase, gamma-glutamyl

transpeptidase) and/or bilirubin.

Diagnosis depend on liver biopsy



Narendra S. 2017



ACR



Banff schema

1.

2.

Demetris AJ, comprehensive update of the Banff Working Group Am J Transpl.
2016
Banff schema for grading liver allograft rejection: an international consensus
document. Hepatology. 1997













A score of 0–2 is no rejection

3 borderline (consistent with)

4–5 is mild

6–7 is moderate

8–9 as severe ACR.



LATE ONSET ACUTE CELLULAR
REJECTION (LAR)











3–6 months after transplantation

LAR generally occurs at the time of cessation of

initial higher immunosuppression.

Incidence ranged from 7% to 40%.

Causes graft loss, decreased patient survival, CR

and worse prognosis.

Low mean trough Tacrolimus levels preceded









more common in autoimmune etiology

before liver transplant.

The LAR was more common in females

and younger recipients.

Differential diagnosis of LAR is plasma

cell rich rejection (de novo autoimmune

hepatitis or DAIH)



CLINICAL FEATURES AND DIAGNOSIS OF
CHRONIC REJECTION









occurs months to years after liver

transplantation

no time limit is intended in definition

CR occurs in 3–17%

The incidence of CR is lower in

Tacrolimus compared to Cyclosporin.







CR is characterized by obliterative

arteriopathy and ductopenia

Presents with progressive cholestatic

graft dysfunction and may results graft

loss



Demetris AJ, Am J Transpl. 2016



Demetris et al, 2016



Plasma cell–rich rejection
(de novo autoimmune/plasma cell hepatitis)







Atypical presentations

poorly understood and uncommon (3–5%

of recipients)

late (>6 months) dysfunction that

resembles native liver autoimmune

hepatitis (AIH)

 



Characteristics of plasma cell–rich
rejection













More prevalent and severe lymphocytic cholangitis.

IgG4+ plasma cell over-representation >50% vs. 3% -

AIH

More aggressive central perivenulitis

DSA+/ classical and other autoantibodies

Portal microvascular C4d deposition

Co-existent typical TCMR or chronic rejection

features in 18–24% of cases



Demetris et al,
2016



Antibody-Mediated Rejection (AMR)











(AMR) in liver transplants is a field in its infancy

compared with kidney and lung

First several weeks after transplantation in highly

sensitized recipients.

Graft dysfunction/hyperbilirubinemia,

thrombocytopenia low serum complement levels

Post-transplant DSA persistence.

Circulating immune complexes.

 



Demetris et al, 2016
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Dogan et al. 2018ACR / TCMR





















Autoimmune etiology of underlying liver disease

before liver transplantation (PBC, PSC,AIH)

Cytomegalovirus infection

Low levels or noncompliance to immunosuppression

Positive lymphocyte cross-match

Lower recipient age

Donor-recipient ethnic origin

Male donor into female recipient

Higher donor age

Higher cold ischemia time

ACR / TCMR



CR


1.

2.

3.

4.

5.

6.

In addition to previously mentioned factors;

Higher number and severity of acute rejection

episodes

Retransplantation for CR

Male donor into female recipient

Higher donor age

Higher cold ischemia time

Genetically unrelated donors when compared to

genetically related donors in LDLT
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Didier Samuel, 2017



Prevention





Immunosuppression regimens consisting of

Tacrolimus with MMF or an mTOR inhibitor are

highly effective in preventing acute rejection after

LT.

Higher rejection rate with immunosuppression

regimen consisting of cyclosporine and

prednisolone with or without azathioprine.



Didier Samuel, 2017



Didier Samuel, 2017



Treatment of ACR / TCMR



1.

2.



Most of acute rejection episodes improve with:

Steroid boluses (500–1000 mg of methyl-

prednisolone is given for 1–3 days followed by

taper

Escalation of immunosuppression.

Generally it does not have adverse impact on graft

or patient survival in long term.

Goddard, Liver Transpl. 2002, Seiler CA, Transpl Int. 1999



 

Regimen B Regimen A

Methylprednisolone

1000 mg/day intravenously

for three days followed by

baseline dose of 20 mg on

4th day.

Methylprednisolone

1000 mg for first day

200 mg on second day

40 mg every day for 5 days

20 mg at 7th day

50%

More infections (90% )

The response 83%

Less infections (55%)

Volpin et al , 2002, Narendra, 2017



TREATMENT OF STEROID RESISTANT ACUTE
CELLULAR REJECTION















Majority of ACR episodes improve with steroid therapy or

repeat steroid therapy (infrequently needed).

Steroid resistant ACR may happen in 10% of ACR

Conversion to:

Tacrolimus, Sirolimus, Mycophenolate,

Anti thymocyte globulin,

Anti-CD3 monoclonal antibody (Muromonab CD3 -OKT3)

Anti interleukin 2 agents (Basiliximab -Simulect)



TREATMENT OF CHRONIC REJECTION

Principle:

Escalation of immunosuppression

OR

Retransplantation in absence of

response



Strategy

1.

2.

Escalation of baseline

immunosuppressive drugs

Providing additional IS drugs

 

 







Sirolimus or Everolimus as an additional

agent to immunosuppressive regimen, these

agents provide additional site of action in the

immunity cascade.

 Addition of mTOR inhibitors has been shown

to reverse CR in approximately half of

patients.



Predictors of non-recovery

1.

2.

3.

4.

Donor age

More extensive bile duct loss

Small arterial loss

Higher total bilirubin and aspartate

aminotransferase values.



Transplantation tolerance

Tolerance is defined as stable graft

function in a recipient who is off

immunosuppressive drugs and in

whom no clinically significant

detrimental immune responses or

immune deficits are detected.















Time greater than 6 years since Tx.

Absence of recent evidence of rejection.

No history of autoimmunity.

Liver biopsy without significant inflammatory

damage

Approximately 40% likelihood of being able to

successfully discontinue immunosuppression.

Possible selection criteria for IS DC

Clavien PA, Lancet Gastroenterol Hepatol 2017







Biomarkers of tolerance are currently being

tested within prospective clinical trials.

In addition, the use of immunomodulatory cell

therapy is a promising strategy to intentionally

induce tolerance shortly after transplantation.

Mastoridis S, Curr Opin Organ Transplant 2016













ACR and CR present as graft dysfunction and a liver

biopsy is needed for definitive diagnosis.

Early ACR does not affect graft survival, late ACR is

associated with inferior graft survival as compared to

early ACR and may evolve into CR.

CMV infection, Low levels or noncompliance to

immunosuppression and others are risk factors for

rejection.

Most of ACR/TCMR respond to steroid bolus.







CR responds to increased immuno-

suppression in approximately half of

cases.

Non-responding CR is associated with

high mortality in absence of

retransplantation.

 





1.

2.

3.

Routine DSA monitoring may help IS

management, but work is needed to better

define the following:

DSA-associated tissue injury patterns.

Relative contribution of AMR to “mixed”

TCMR and AMR episodes.

appropriate IS management



 Immunotherapy for organ

transplantation with Tolergenic

mediators is the future for better

Tolerance.




