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Dirk Van Raemdonck, Leuven, Belgium considered whether 
clinicians are pushing the boundaries with extended 
criteria in donor selection and suggested other strategies 
for increasing the pool of available donor lungs. Use of 
extended donor criteria has helped to boost the transplant 
rate at the Leuven centre to 45% said Dr Van Raemdonck. 
Importantly, registry data reveal no difference between 
donor after cardiac death (DCD) versus donor after brain 
death (DBD) LTx in terms overall survival outcomes after 
a decade of follow-up. Moving forward there is also the 
potential to include euthanasia patients as donors and 
‘make recovered donor lungs look brand new again’ with 
pharmacological interventions. This could create the 
scope to use lungs from hepatitis C virus (HCV)-positive 
patients or those with embolism or pneumonia for 
transplantation said Dr Van Raemdonck. The technology of 
LTx is also advancing rapidly. Ex vivo lung perfusion (EVLP) 
is an exciting new extracorporeal platform which has 
demonstrated the ability to improve outcomes after LTx 
with extended-criteria donor lungs. As well as preserving 
donor lungs, EVLP also opens a window for more complete 
and comprehensive ex vivo organ assessment before 
transplantation, Dr Van Raemdonck explained.  

LUNG TRANSPLANTATION IN 2019:
WHERE ARE WE?
-
8A 10:45–12.45
-
This well-attended symposium provided an update 
on the most challenging problems and strategies 
for achieving best outcomes in the field of lung 
transplantation (LTx).
The thorny issue of ethics in lung transplantation - 
where there are still more questions than answers 
- was tackled by Are Martin Holm, Oslo, Norway. 
Ethical issues are present right from the outset of the 
transplantation process with organ procurement and 
the definition of death. Increasing use of extended 
donor criteria also creates important questions 
about who receives the ‘uncertain’ organs. Dr Holm 
explained that choosing an LTx recipient involves 
referral, listing (selection) and choosing from the 
list (allocation) - with each of these 3 steps plagued 
by its own ethical issues. Yet the only recognisable 
ethical consideration taken into account in the 
current International Society for Heart and Lung 
Transplantation (ISHLT) consensus document on 
recipient selection is beneficence.  Above all it is 
important for clinicians involved in the field of LTx to 
decide if they are bound by medical necessity, or if 
they have choices, Dr Holm concluded. 
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“When considering the ethics 
of lung transplantation it is 
critical to think about what 
the principles are and who is 
affected.”          

Are Martin Holm



2 Healthcare

Indications for LTx were the topic of an interactive 
presentation by Jens Gottlieb, Hannover, 
Germany which centred on four case studies 
covering the major disease categories where 
LTx is most commonly deployed: chronic 
obstructive pulmonary disease (COPD), pulmonary 
arterial hypertension (PAH), cystic fibrosis (CF) 
and interstitial lung disease (ILD). Dr Gottlieb 
explained that robust randomised controlled 
trial (RCT) evidence in this field is sorely lacking 
so the available consensus statement from the 
Pulmonary Transplant Council of the ISHLT on the 
selection of LTx candidates relies mainly on case 
controlled studies. Nevertheless, this document 
offers ‘good advice’ to clinicians on general 
candidacy considerations and absolute/relative 
contraindications to LTx. Broadly speaking, adults 
with chronic end-stage lung disease who have 
poor wait list survival, acceptable surgical risks and 
good long-term survival prospects after LTx may be 
considered candidates. Dr Gottlieb also provided 
his own practical recommendations governing 
recipient selection:

“Each LTx programme should carefully 
consider the various options that 
exist to maximise the availability of 
potential lung donors.” 

Dirk Van Raemdonck

Extended donor criteria in LTx

• Standardise assessments (e.g. weighing, 
spirometry, oxygen titration)

• Routinely assess patient’s quality of life, 
transplant knowledge, and motivation  
on every visit

• Define exacerbations (significant = non-
elective hospitalisations within the last  
12 months)

• Learn to interpret CT scans
• Discuss difficult cases, do not ‘push’ surgeons
• Learn to handle patient/family emotions  

and say no
• Look for the ideal candidate.

Age >50 years
Smoking 

(> 10 pack years)

PaO2 
<300 mmHg

Prurulent 
secretions  on 
bronchoscopy 

Other?
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“An improvement in 
survival outcomes 
following LTx is needed 
because we are still doing 
worse compared to other 
solid organ transplants.” 

Geert Verleden

PAH:
5%

COPD: 30% ILD: ~35%

CF: 20%

Double lung: 7.6 years

Single lung: 4.7 years

Median survival post LTx based on ISHLT 
registry data (1990-2016)

Geert Verleden, Leuven, Belgium summarised 
key strategies for improving long-term outcomes 
following LTx. He emphasised the experience and 
expertise of the whole team as an important factor 
driving outcomes. Increasing the numbers of Tx 
procedures performed at individual centres is also 
an important step towards achieving better results. 
Data indicate that double lung Tx yields superior 
survival outcomes versus single lung Tx for some 
indications, and also circumvents associated issues 
like native lung problems.

In all patients, Dr Verleden stressed that close 
follow-up after transplant is vital to prevent and 
treat comorbidities which are a major cause of 
morbidity and mortality. Most comorbidities after 
LTx are directly related to classical post-transplant 
immunosuppressive regimens and include 
renal dysfunction and malignancy. Chronic lung 
allograft dysfunction (CLAD) which strikes at a 
prevalence rate of ~30% 5 years post-LTx poses 
a particular problem and remains the major 
cause of death among LTx recipients. Dr Verleden 
highlighted the importance of early phenotyping 
between bronchiolitis obliterans syndrome 
(BOS) and restrictive allograft syndrome (RAS) 
for prognosis prediction and to steer treatment 
decisions in CLAD. Azithromycin has a role in 
preventative therapy and retransplantation may 
be an option in selected patients.

Approaches 
for 

improving 
outcome 
after LTx

Careful patient 
and donor 
selection/

liberalisation of 
donor criteria

Shift from single 
to double lung 
transplantation

Single centre 
is preferred 
over shared 

care

Prevention and 
treatment of 

comorbidities

Prevention and 
treatment of 

CLAD

Indications for LTx

Approaches for improving outcome after LTx
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FUTURE OF CYSTIC FIBROSIS CARE: 
INSIGHTS FROM THE LANCET 
COMMISSION 
-
9D 14:45–16.45
-
In the first presentation of this symposium, 
which aimed to provide a blueprint for the future 
care of CF globally, Milan Macek, Prague, Czech 
Republic updated delegates on changing disease 
epidemiology. Improved molecular genetic 
diagnosis has fuelled the better identification of 
CF in non-European populations and in individuals 
with non-classical presentations of CF and cystic 
fibrosis transmembrane conductance regulator 
(CFTR)-related disorders, he explained. However, 
it is important to remember that CFTR-related 
diseases represent a spectrum ranging from 
single-organ manifestations to a multisystem 
disease; CTFR mutations alone do not define the CF 
phenotype. Newborn screening for CF is expanding 
globally and has been complemented by the high 
uptake of preconception carrier screening which 
has led to a fall in the overall birth prevalence. 
Future challenges will include improving our 
understanding of the correlation between CFTR 
genotype and clinical phenotype for less frequent 
CFTR mutations, including increased insight into 
the role of genetic modifiers and the environment, 
Dr Macek concluded. 

Current and future challenges in the clinical care of 
CF and its delivery were discussed by Susan Madge, 
London, UK. Earlier diagnosis and increasing patient 
life expectancy has created a complex, but welcome, 
challenge as CF care transitions to the adult domain. 
Clinicians are also faced with more complications and 
comorbidities as inherent consequences of an older 
patient population.

Specialist centre care requirements, training and 
sustainability remain critical issues to address in CF care 
moving forward, stressed Dr Madge. In the future we 
may see the stratification of care to provide optimised, 
patient-centred management where genetics, clinical 
features and biomarkers that predict prognosis are 
used to adjust the level of clinical intervention for each 
individual CF patient.  

75% adults

20% children

Predictions for the CF patient pool by 2025 
(16 European countries).

Hector Gutierrez, Birmingham, USA explored 
the main barriers to the delivery of good CF care 
in developing nations. Key challenges include: 
organisational constraints, geographical/economic 
and political barriers; training of multidisciplinary 
teams and the role of patients, families and 
advocacy organisations. For ways to improve 

this picture, clinicians can look to ‘proven ideas’ for 
success derived from countries with comprehensive 
CF care provision. Dr Gutierrez acknowledged that 
medication access and limited choice of therapies 
are two of the key areas hampering optimal CF 
management in developing nations. To address this 
problem practically, he suggested:

“Delivering CF care in the future will require us stepping out of 
the box and looking at other models of care, including embracing 
technology.” 

Susan Madge
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• Use of inexpensive, oscillating or non-
oscillating positive expiratory pressure 
(PEP) devices over high frequency chest 
wall oscillation devices

• Consideration to the choice of antibiotics; 
IV formulations for nebulisation

• Undertaking aggressive strategies to 
achieve good nutritional status as  
early as possible

Novel therapeutics were reviewed by Marcus 
Mall, Berlin, Germany, focusing on the advent 
of the highly effective CFTR-directed therapies 
which have triggered a seismic shift in the entire 
CF treatment landscape. Triple CFTR modulator 
therapy has now been developed combining two 
correctors (tezacaftor and the next-generation 
elexacaftor) to correct the folding defects in the 
F508del mutation together with a potentiator 
(ivacaftor)- with scope to cover around 90% of CF 
genotypes. CFTR modulators offer the potential 
to treat CF patients with drugs that restore the 
function of the mutant CTFR in all affected organs, 
said Dr Mall, positioning them as the future 
backbone of care for patients with responsive 
genotypes. Early intervention with novel targeted 
therapies in children with CF is also emerging 
as a clinical possibility and may prove able to 
delay or even prevent irreversible lung damage 
in future generations of CF patients. A robust CF 
drug pipeline is also under clinical development, 
focused not only on restoration of CFTR function 
but also mucocilliary clearance and anti-infectives/
anti-inflammatories. However, in this new era of 
novel CF therapeutics, Dr Mall highlighted cost and 
access as two critical challenges that remain to
 be faced. 

The disease 
stage at which 

therapy is 
initiated 

CLINICAL 
BENEFIT

“Future opportunities with novel 
therapeutics include transforming 
CF from a fatal disease to a 
treatable chronic condition 
through highly efficacious CTFR-
directed medicines and specialised 
multidisciplinary care.” 

Marcus Mall

Key factors determining the benefit of CTFR drugs


