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Is there any link 
between liver 

transplantation 
and drought?





• On a global average basis, healthcare systems account for over 4% of 
global CO2 emissions

• For most industrialized nations, that figure is closer to 10% of national 
emissions

• That is more than the aviation or shipping sectors
• Hospitals have the highest energy intensity of all publicly funded 

buildings and emit 2.5 times more greenhouse gases than commercial 
buildings

https://noharm-global.org/documents/health-care-climate-footprint-report
https://www.ecomedsupply.com/Healthcare-Impact-on-Environment-s/1739.htm




Surgery and 
CO2 footprint
• Healthcare makes a major contribution to 

climate change through the procurement, 
use and disposal of products, 

• through the running of facilities and

• through the means by which treatment or 
care pathways are accessed by patients

• Without intervention, contributions to 
greenhouse gas (GHG) emissions from 
healthcare are anticipated to rise owing to

• increasing access to healthcare 
• advances in medicine 
• a growing population 
• and the increasing number of people living with 

multiple long-term conditions 



Surgical procedure module
carbon footprint results (per 
hour of
surgery), excluding 
anaesthetic gases
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• Inventory boundaries of CO2 footprint 
are largely variable as per 

• Anesthesia
• Type of surgery
• OR setting
• Outpatient/inpatient clinic
• Patient follow-up
• …….
• …….



• Robotic procedures (hysterectomy) have 
the highest carbon footprint

• Electricity and single-use items account 
for most of the carbon footprint of 
surgical procedures



The 
ecological 
footprint



The Earth 
Overshoot 

Day

Did you know that if everyone lived the lifestyle of the average American
we would need five planets?

Simply put, we are using more than the Earth can provide 

Today, it takes the Earth one year and six months to regenerate what we 
use in a year

The Global Footprint Network has created a topflight instrument that 
measures the amount of environment (in terms of planets) needed to 
support a particular lifestyle

Its Ecological Footprint Calculator looks at the balance between 
biocapacity, which represents Earth’s biologically productive land areas, 
such as forests, cropland, and pastures, and our ecological footprint, or 
the demand that humans put on nature 











INITIATIVES
• Reduce direct power consumption and improve energy efficiency
• Reduce indirect emissions through sustainable use of materials and

circular economy
• Digital tools and software support “dematerialization” by enabling the

creation of virtual resources that deliver maximum value with minimum
resources

• Drive a shift from resource-intensive clinical facilities to networked lower-
cost settings and the home, thereby giving more people access to care

• Support preventive care and telehealth, or virtual care, by enabling remote
interaction between patients and care givers, thus avoiding the related
travel and CO2 emissions

• Radically optimize care along care pathways



INITIATIVES



Liver transplantation in 
Jehovah’s Witnesses



Case 1

• OS, male, 57 years
• HCV-RNA+ cirrhosis
• Severe portal hypertension with 

refractory ascites 
• The patient was referred to 

bridging TIPS prior to LT
• Did not declare his faith prior to 

TIPS
• TIPS was performed uneventfully 



Case 1

• 3 months after TIPS, the patient 
declared his faith

• He underwent LT with no RBC 
utilization

• The patient died 7 years after LT 
due to chronic graft rejection 
(immunosuppressive drug non-
adherence)



Case 2

• MM, male, 54 years
• HCV-RNA+ cirrhosis
• The patient consented to LT
• At surgery, hypertensive 

pneumothorax with 
cardiogenic shock

• 50 RBC/FFP/PLT transfused
• The patient survived surgery 

and died to Enterococci 
infection on day 40



Case 3



The lessons learned
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NMP & 
TRANSCRIPT

OMICS





TRANSCRIPTOMICS
• Transcriptomics is the study of the 

‘transcriptome,’ a term now widely understood to 
mean the complete set of all the ribonucleic 
acid (RNA) molecules (called transcripts) 
expressed in some given entity, such as a cell, 
tissue, or organism 

• Transcriptomics encompasses everything 
relating to RNAs, and this includes their 
transcription and expression levels, functions, 
locations, trafficking, and degradation 

• It also includes the structures of transcripts and 
their parent genes with regard to start sites, 5′ 
and 3′ end sequences, splicing patterns, and 
posttranscriptional modifications

• Transcriptomics covers all types of transcripts, 
including messenger RNAs 
(mRNAs), microRNAs (miRNAs), and different 
types of long noncoding RNAs (lncRNAs).

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/microrna
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/long-noncoding-rna


TRANSCRIPTOMICS CAN HELP 
SOLVE THE RIDDLE
• Characterize different states of cells (i.e. 

development stages), tissues or cell cycle 
phases by expression patterns

• Explore the molecular mechanisms underlying 
a phenotype

• Identify biomarkers differently expressed 
between the diseased state and healthy state

• Distinguish disease stages or subtypes (e.g. 
cancer stages)

• Establish the causative relationship between 
genetic variants and gene expression patterns 
to illuminate the etiology of diseases

https://www.sciencedirect.com/topics/medicine-and-dentistry/cell-cycle-phase


TRANSCRIPTOMICS CAN HELP 
SOLVE THE RIDDLE
• Which molecule(s) is (are) a hallmark of 

liver graft repair/regenerative capacity?

• Which set of molecules indicate a poor 
prognosis (graft failure) or a good 
therapeutic response (graft function)?

• Which genes and pathways respond to 
gene perturbations and treatments?



Spatial 
Transcriptomics

• Transcript analysis can be 
spatially resolved (located)

• Provides information on sites of 
phenotype activation

• Can help locate 
repair/regenerative process 





INITIATIVES
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