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Centres performing Lung Tx in Italy

   
  

Torino 20-50

Pavia 10-20

Milano 20-50

Siena 10-20

Roma <10

Bergamo 10-20

Padova >50

Palermo 10-20

Bologna 10-20

FIRST STEP: Survey of current practices
Dec 2023-Jan 2024 (52 Questions!!)

1. Information on management of infections 
among lung transplant candidates and 
recipients

2. Overview of the Italian scenario 
3. Create a network of Infectious Disease 

specialists who work with Ltx and other SOT



Candidate Assessment and Selection
• Allocate donor organs to candidates who are most likely to derive a net benefit from 

transplantation. 
• Estimated risk of dying from their lung disease within 2 years of greater than 50% 

and a likelihood of being alive 5 years after transplantation of greater than 80%. 

6
Christie J.D., N Engl J Med 2024;391:1822-36. 
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• These factors substantially increase the risk of an adverse 
outcome after transplantation and would make transplantation 
most likely harmful for a recipient.

• Exception under very exceptional circumstances

• Candidates may be considered 
in centers with specific 
expertise.

• More than one of these risk 
factors present: possibly 
multiplicative in terms of 
increasing the risk of adverse 
outcomes. 

• Modifiable conditions should 
be treated to mitigate risk 
when possible

LUNG TX CANDIDATES



The patient colonized by 
Mycobacterium abscessus: 
excluded from LuTx?

The patient colonized by B. cenocepacia/ 
genomavar III: excluded from LuTx?

Courtesy of Andrea Lombardi MD
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• Traditionally, transplantation of 
organs from donors infected with 
transmissible viruses has been 
avoided in uninfected recipients 

• Direct-acting antiviral agents 
against hepatitis C virus (HCV) 
have enabled safe 
transplantation of HCV-positive 
donor lungs into recipients who 
are negative for HCV.

Woolley AE, Singh SK, Goldberg HJ, et al. Heart and lung transplants from HCV-infected donors to 
uninfected recipients. N Engl J Med 2019;380:1606-

Past Contraindications: HCV



Trapianto da 
Donatore con 
Infezione da HCV
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HIV positive donor lungs can be 
transplanted into recipients who are 
positive for HIV 

Past Contraindications: HIV
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EVLP

Ex Vivo Lung Perfusion



Immunotoxin (F49A-FTP) kills latent HCMV for reducing the 
HCMV reservoir from donor lungs using EVLP

• Lungs treated ex-vivo with F49A-FTP had a significant reduction in HCMV reactivation compared to controls 
(76% median reduction in F49A-FTP vs 15% increase in controls, p = 0.0087). 
• Ex-vivo lung function was stable over 6 hours and no differences in key inflammatory cytokines were observed 

demonstrating safety of this novel treatment

CMV pos human lungs placed on EVLP 
alone or EVLP + 1mg/L of F49AFTP for 
6 hours Lung function on EVLP and 
inflammatory cytokine production 
were evaluated as safety endpoints. 



Michaelsen V, The Journal of Thoracic and Cardiovascular Surgery c March 2022
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Primary infection with or reactivation of CMV is common 
and leads to systemic illness, graft injury, and an increased 
risk of CLAD. 

Prevention of CMV in D+/R-: which strategy in Italy?

CMV infection 
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Technical Problems

Infections



Unexpected donor-derived fungal infections:
rare but potentially fatal complication in lung 

transplant (Tx) recipients  

Our Local Active Surveillance 
System

Prevalence of DONORS with “unexpected - unknown” mold isolation from the 
respiratory tract was 3.75%

Isolated molds were: Aspergillus niger, Rhizopus oryzae and Aspergillus flavus 
Mularoni A et al, Transpl Infect Dis. 

Prospective cohort study
Study period: 2015-2022 
82 lung Tx were performed from 80 
donors



Donors Recipients

Case 

n°

Cause of donor 

death

ICU LOS 

(days)

Results of 

donor hospital 

Lab

Results of ISMETT 

Lab 

Donor 

positive 

results 

from Tx 

Type of pre-emptive 

antifungal therapy 

Time to 

introduction of 

antifungal 

therapy from 

Tx

Duration of 

antifungal 

therapy 

(month)

Transmission/  

Time to recipient positive 

results from Tx (days)

Invasive 

Mold 

Disease

Graft  and 

patient 

Survival, 

follow-up

1 brain 

hemorrhage

6 BAL positive 

for 

Aspergillus 

niger

BAS and 

bronchial swab:

Aspergillus niger

3 days LAmB + 

oral switch to VOR

3 days 5 Yes, 4 days in BAS No Yes, 

8 years

2 post-anoxic 

encephalopathy

2 BAL negative BAL: 

Rhizopus oryzae

3 days Day 3-6 VOR

Day 6 LAmB + oral 

switch to ISAV

Day 3 VOR 

Day 6 LAmB

7 Yes, 6 days in BAL No Yes ,

2 years

3 head trauma 8 BAL negative BAL: 

Aspergillus 

flavus

3 days AmB + oral switch to 

ISAV

3 days 9 Yes,  

5 days in sputum and 

8 days in BAL

No Yes, 

1.5 years

Mularoni A, TID in pressMularoni A et al, Transpl Infect Dis. in press



Mularoni A et al, Transpl Infect Dis. in press

Dendrogram and isolate of donor and recipient Aspergillus niger (A) performed by AFLP analysis; 
dendrogram and isolate of donor and recipient Rhizopus oryzae (B) obtained by MALDI-TOF MS analysis



Antifungal prophylaxis

LAmB, liposomal amphotericin B
AmB, amphotericin B Courtesy of Andrea Lombardi MD



Centres performing Lung Tx in Italy FIRST STEP: Survey of current practices
Dec 2023-Jan 2024  (52 Questions!!)

1. Information on management of infections 
among lung transplant candidates and 
recipients

2. Overview of the Italian scenario 
3. Create a network of Infectious Disease 

specialists who work with Ltx and other SOT

SECOND STEP: Meeting in Palermo to discuss the 
Survey result and explore needs
• Shared Protocols (CMV, Prophylaxis of IFI, MDR 

treatement..)
•  Future Studies: Ureaplasma and Mycoplasma, 

HHV8, MDR in lung
• Studies with SITA on MDR bacteria and Fungi in 

Lung Tx
• Antimicrobial and EVLP



Fatal Hyperammonemia Syndrome Post Lung Transplantation

Courtesy of Maddalena Peghin



Prevention is a key issue and clinicians must maintain a high 
index of suspicion and remain vigilant in staying up to date 
on emerging infections.



Severe Donor Derived HHV8 
infection in Lung Transplant

Disseminated Kaposi Sarcoma plus  KICS Syndrome 



With the rapid spread of antimicrobial resistance there is renewed interest in 
phage therapy

1. They target bacteria specifically without targeting human cells or the 
surrounding microbiota

2. Phages can self-amplify resulting in lysis of the host bacteria. This process 
is self-limiting in the absence of the targeted bacteria.

3. The specificity of phages restricts the emergence of bacterial resistance 
4. Some phages contain polysaccharide depolymerases that can degrade 

biofilms

Bacteriophages:
an option to fight 
antimicrobial resistance



Five cases were 
successfully treated 
with a combination 
of phages and 
antibiotics. 

Nicholls P, Aslam S. Curr Opin Organ Transplant. 2022

Phage therapy was not associated with rejection episodes

Patients Selection
POSSIBLE CANDIDATES: 
Patients with persistent recalcitrant infections 
such as respiratory colonization or vascular device 
infection can be considered ‘stably’ sick and can 
be assessed. 

Regulatory
Issues!!!
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amularoni@ismett.edu

Thank you!
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