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5 Liver4Life
A new perfusion machine to keep 
human livers ex vivo alive 



Eshmuminov D et al., Nature Biotechnology, 2020



• Increasing numbers of patients on waiting transplant list

• Deaths on waiting list - 2019: 427 listed/168 transplanted/18 died

• Living donor liver transplantation not often performed in Switzerland (2019: 2)

• “Marginal livers” often discarded

• Current approaches for ex vivo perfusion can preserve human livers for only 24 h

• The ability to preserve metabolically active livers ex vivo for 1 week or more could 
allow repair of poor-quality livers that would otherwise be declined for 
transplantation

The BIG problem in transplantation: Scarcity of organs







• Pig livers: Study of multiple ex vivo parameters (n=70) and early phase 

reperfusion in vivo (n=3) demonstrated the viability of pig livers perfused for 
1 week without the need for additional blood products or perfusate exchange

7 days



Human livers: Testing the approach on 10 injured human livers that 

had been declined for transplantation by all European centers. After a 

7-d perfusion, 6 of the human livers showed preserved function as 

indicated by bile production, synthesis of coagulation factors, 

maintained cellular energy (ATP) and intact liver structure

7 days
?



Perspective: Liver4Life machine perfusion -

Opening future possibilities to expand livers ex vivo

Patient with
liver cancer

Cured 
patient

5 to 7 
days

Healthy liver 3 cured patients

5 to 7 
days



4 Atezolizumab/Bevacizumab
New first line treatment in 
unresectable HCC



Finn RS et al., N Engl J Med, 2020





Time to deterioration of quality of life



Adverse events from any cause



Haanen J et al., Ann Oncol, 2017
https://www.esmo.org/guidelines/supportive-and-palliative-care/toxicities-from-immunotherapy



Management of side effects of immune checkpoint inhibitors

easlcampus.eu



Treatment strategy 2020 for advanced HCC

Llovet JM et al., et al., Harrison 21st edition, in press



Perspective Atezolizumab/Bevacizumab in HCC:

• Establishes immune therapy as first line treatment in unresectable HCC

• Approved by FDA, EMEA and Swissmedic (Nov 10th 2020)

• Changes the care setting of HCC patients (i.v. infusions q3 weeks)

• Be prepared to manage different side effects – exchange your experience 

in interdisciplinary immune therapy boards!



3 VOCAL-Penn Score
Refining prediction of post-operative 
mortality in cirrhotic patients



Mahmud N et al., Hepatology, 2020



Surgery in patients with liver cirrhosis

• Patients with cirrhosis are at increased risk of post-operative mortality

• Currently available tools to predict post-operative risk are suboptimally

calibrated and do not account for surgery type

• The objective was to use population-level data to derive and internally 
validate novel cirrhosis surgical risk models



Methods
• Retrospective cohort study using data from the Veterans Outcomes and 

Costs Associated with Liver Disease (VOCAL) 

• 128 United States medical centers

• Categorized surgeries as abdominal wall, vascular, abdominal, cardiac, 

chest, or orthopaedic

• Multivariable logistic regression to model 30, 90, and 180-day 
post-operative mortality (VOCAL-Penn models)

• Compared to Mayo risk score (MRS), MELD, MELD-Na, and 

Child-Turcotte-Pugh (CTP) scores



Age, pre-operative albumin, platelet count, bilirubin, surgery category, 
emergency indication, NAFLD, ASA classification, and obesity

4’712 surgical procedures in 3’785 patients with cirrhosis: Mortality predictors



Model performance was superior to MELD, MELD-Na, CTP, 
and Mayo Risk Score at all timepoints:



www.vocalpennscore.com



2 Givosiran
First drug for liver disease using 
RNA interference



Balwani M et al., N Engl J Med, 2020



Acute intermittent porphyria (AIP)

• Rare disease, prevalence ca. 1/75’000, in 80% of cases females, typically 20 to 45 years

• Inherited enzyme deficiency in the liver

• Pathophysiology: Up-regulation of hepatic delta-aminolevulinic acid synthase 1 (ALAS1), 
with resultant accumulation of delta-aminolevulinic acid (ALA) and porphobilinogen leading 
to acute attacks and chronic symptoms

• Symptoms: Neuro-visceral attacks with intense abdominal pain, neurological symptoms 
(muscular weakness, sensory loss or convulsions) and psychological symptoms (irritability, 
anxiety, auditory or visual hallucinations, mental confusion)

• Treatment in acute attack: Intravenous hemin (250 mg, Normosang), hydration, opioids



Double-blind, placebo-controlled, phase 3 trial in 

symptomatic AHP patients (n=98)

• Givosiran (2.5 mg/kg s.c. once monthly) vs. placebo monthly for 6 months

• Primary end point: annualized rate of composite porphyria attacks

• Composite porphyria attacks: hospitalization, ER visit, or i.v. hemin at home

• Secondary end points: levels of ALA and porphobilinogen and the annualized 

attack rate, daily worst pain scores in patients



Givosiran, an RNA interference therapy, inhibits ALAS1 expression by 
hepatocyte-targeted delivery of siRNA via GalNAc–siRNA conjugates

Wang B et al., Hepatol Commun, 2018



Balwani M et al., N Engl J Med, 2020

Givosiran leads to lower levels of urinary ALA and porphobilinogen



Givosiran significantly reduces annualized attack rates

Balwani M et al., N Engl J Med, 2020



Perspective on Givosiran in AIP

• Givosiran (GIVLAARI™): Novel and highly effective treatment for AIP patients 

• Potentially reduced need for liver transplantation 

• Proof of concept for RNA interference as specific treatment for human 

diseases

• Elegant platform for other liver-targeted treatments (i.e. amyloid, 

dyslipidemia, HBV)

Suggested reading:
Therapeutic siRNA: state of the art. Bo Hu et al., Signal Transduction and Targeted Therapy, 2020
https://www.nature.com/articles/s41392-020-0207-x



1 mRNA vaccines
SARS-CoV-2 vaccine development



Walsh EE et al., N Engl J Med, 2020



• Placebo-controlled, observer-blinded, dose-escalation, phase 1 trial 
conducted in the United States

• 195 healthy adults 18 to 55 years of age and those 65 to 85 years of age to 

receive either placebo or a lipid nanoparticle–formulated, nucleoside-

modified RNA vaccine candidate (BNT162b2)

• mRNA encodes a membrane-anchored SARS-CoV-2 full-length spike protein, 

stabilized in the prefusion conformation

• Primary outcome: Safety (local and systemic reactions and adverse events)

• Secondary outcome: Immunogenicity



Immunogenicity of BNT162b2



Selected Systemic Events Reported within 7 Days 

after the Administration of Vaccine or Placebo



Operation Warp speed





Comparison of advanced COVID-19 vaccines
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* Preliminary phase 3 results, not yet peer reviewed



https://www.gov.uk/government/publications/priority-groups-for-coronavirus-covid-19-vaccination-advice-from-the-jcvi-2-december-2020

• i.e. solid organ 
transplant 
recipients

• Cancer pts with 
active cancer 
treatment

• i.e. chronic liver 
disease



Perspective on COVID-19 vaccines
• UK starts vaccination program today after emergency approval of Pfizer 

mRNA vaccine

• EU & USA expected to approve vaccinations this 12/2020

• Switzerland scheduled for end of 01/2021 pending approval

• Pre-ordered vaccines in Switzerland for 400 Mio CHF (3 Mio Pfizer, 4.5 Mio 

Moderna, 5.3 Mio AstraZeneca)

• Priority groups (liver disease) and distribution in Switzerland not known yet


