














UofL Protocol for Initiation of Therapy with mTOR
-Obtain baseline CXR, hematologic, liver, and renal profile, CNI drug level, UA for protein 

(24-hour collection if positive and Nephrology consult if confirmed), urine Protein/Creatinine 

ratio, baseline lipid profile, Doppler US of the liver

-UA for protein/creatinine ratio Q. 3 months for 1 year, unless otherwise directed by 

nephrology team based on pre-treatment studies. Consider extending interval of urinalysis 

to Q. 6 months if no proteinuria at 1 year.

-Monthly lipid profile for first 3 months of therapy, then obtain additional testing based on 

severity of hyperlipidemia and response to treatment

-If considering discontinuation of CNI, initiate 10 mg prednisone or equivalent additional 

immunosuppressive medication to decrease risk of rejection with everolimus or sirolimus 

monotherapy

-Follow up hepatic artery imaging after 3 months of therapy in absence of indication for 

earlier imaging. If within acceptable limits, image per standard post liver transplant protocol







Discontinue everolimus/sirolimus therapy and resume previous immunosuppressive 

o Severe rejection requiring multiple courses of intravenous corticosteroids

o Severe anemia or cytopenias requiring multiple transfusions or growth factor 
supplementation

o Severe mouth ulcers or GI distress

o Documented pneumonitis not due to infectious process

o Major surgery with risk for inhibition of wound healing (if elective surgery)

 Initiate alternative immunosuppression and stop everolimus/sirolimus 3 weeks before 
surgery

 May consider reinstitution of everolimus/sirolimus after recovery from surgery 
between 6 and 12 weeks based on tolerance of CNI therapy and extent of surgery

o Skin rash or allergic reaction suspected to be due to everolimus/sirolimus

o Medical complications of severe hyperlipidemia not responsive to therapy

o Abnormal imaging suggestive of hepatic artery disorders

















Antibody 
Mediated 
Rejection 
(AMR)

Rare: less than 1% of Transplants (< 5% of sensitized 
patients).

Consider it if non-responding Acute TCMR therapy.

Mild Acute AMR is treated with Steroid boluses 500 – 1000 
mg SoluMedrol/d IV x 3 + Steroid taper or lymphodepletion 
therapy.

Moderate-Severe Acute AMR treated with plasmapheresis, IV 
immunoglobulins or B-cell depletion with Rituximab or 
bortezomib.

No clear therapy for Chronic AMR.



Antibody 
Mediated 
Rejection
When to 
Consider

RISK FACTORS:

• Refractory Rejection (steroid resistant); 

• Monitor Donor Specific Antibodies (DSA) after severe TCMR, 
steroid-resistant TCMR, and in unexplained allograft 
dysfunction

• Re-transplant (sensitized).

• HLA mismatch, positive x-match.

• Necrosis or vascular injury.

TREATMENT: In evolution; plasmapheresis + IVIG + 
immunosuppression changes.

PROPHYLAXIS: 

• Blood transfusion minimization in cirrhosis.

• Adherence to immunosuppression regimen.



Antibody 
Mediated 
Rejection
Features

Clinical Features

• Unknown Incidence

• Due to ABO incompatibility and Donor Specific Antibodies 
(DSAs)

• May occur hours, days or months Post-OLTx

• Elevated liver enzymes, elevated PT/INR, decreased platelet 
count, low serum complement.

• High serum Donor Specific Antibodies (MFI > 1000).

Histologic Features

• Endothelial cell injury within the vasculature of the portal tracts 
(endothelial hypertrophy, endotheliitis with intraepithelial and 
marginating eosinophils, macrophages, lymphocytes, and 
neutrophils)

• Bile ductular proliferation, scattered apoptotic bodies within 
the lobules, centrizonal swelling of hepatocytes, and 
canalicular cholestasis.

• Diffuse and strong C4d deposition in the portal veins, capillaries, 
and periportal sinusoidal endothelium involving most of the 
portal tracts.

• Exclusion of other causes of similar injury







Antibody 
Mediated 
Rejection
Treatment

Treatment of Acute Antibody Mediated Rejection

•First-line: conventional rejection therapy (tacrolimus and corticosteroid-based 
therapy) including IV Solu-Medrol 1 gm + tapper. Repeat biopsy and DSA.

•Second-line therapy: plasma exchange every other day and periodic low-dose 
IVIG (100–500 mg/kg) or High-dose IVIG (2-5 gm/kg) for a minimum of 5 
sessions. Repeat biopsy and DSA.

•Third-line Therapy: In moderate to severe acute AMR persistent in biopsy 
after second-line therapy, consider anti-CD20 (Rituximab) agents or 
proteasome inhibitors (Bortezomib) up to 4 times each, alone or sequential. 
Repeat Bx and DSA to decide to repeat.

•Re-Transplantation: assess DSAs prior to consideration of re-transplantation 
in order to guide clinical management should allograft dysfunction, rejection, 
or other complications occur. Anti-Thymocyte globulin before Re-Tx?

Treatment of Chronic Antibody Mediated Rejection

• IV Solu-Medrol IV 1 gm + tapper + keep on Tacro > 5 ng/mL + Prednisone.

• In patients with plasma cell-rich rejection, treatment with a purine analogue 
or mycophenolate mofetil can also be considered.

•Focus on corticosteroid/tacrolimus compliance, more frequent laboratory and 
histologic surveillance, and the consideration of re-transplantation. Assess 
DSA before re-Transplant.





Chronic T-Cell 
Mediated 
Rejection

Occurs to 2-5% of adult patients (up to 16% in children).

Evolves from severe or persistent Acute TCMR

Slow, indolent process months to years after transplantation.

Rise of cholestatic enzymes.

Has immune & non-immune components; poorly defined.

Causes ischemic injury and paucity of bile ducts.

Characterized by arteriole thickening & interstitial fibrosis.

Loss of small bile ducts +/- neo-intimal proliferation with obliterative 
vasculopathy (foam cell obliterative arteriopathy).

• Bile duct loss > 50%, or 

• Bile duct atrophy/pyknosis in the majority of bile ducts, or 

• Foam cell obliterative arteriopathy.



Risk Factors 
for Chronic 
TCMR

Multiple or Severe A cute TCMR episodes.

Severe AR with Centrilobular Necrosis.

Non-compliance.

Under immunosuppression.

Autoimmune etiology

Donor/ Recipient sex mismatch.

Re-transplantation for rejection



Chronic TCMR 
Prognostic 
Factors

Bile duct loss > 50% of portal tracts

Foam cell clusters within the 
sinusoids.

Severe, bridging, perivenular fibrosis.

Severe hyperbilirubinemia (TB >/= 25)

• Bili of </= 4.6 has higher resolution. 



Management 
of Chronic 
TCMR

Switch CyA to TAC while TB < 10 mg/dL

• 50% success

• Ductular reaction is a positive feature.

Higher TAC levels

Add mTOR-I or MMF

• Consider infection prophylaxis

Avoid over-immunosuppression with late 
cases of liver synthetic dysfunction.


