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ά La maldición saladaέ 

άAy, de aquel niño que al 
ser besado en la frente 
sabe salado. Él está 
embrujado y pronto debe 
morirέ όǎƛƎƭƻ ·±ύ 
 



Inheritance of Cystic Fibrosis Transmembrane Conductance 

Regulator (CFTR) genes is autosomal recessive 

3 

*CFTR protein dysfunction can result from decreased quantity and/or decreased function (only decreased function shown).  

1. Cystic Fibrosis Foundation: cff.org/What-is-CF/Genetics/Types-of-CFTR-Mutations (last accessed October 2019).  

2. Zielenski J. Respiration. 2000;67:117-133. 3. Rowe SM, et al. N Engl J Med. 2005;352:1992-2001  

1/30 
1/5000 
>2000 mutations 
Caucasic origen  



Historical and Predicted Survival 

Adapted f rom Ramsey & Welsh. Am J Respir Crit Care Med 2017;195(9):1092-1099 



Challenge: a fatal disease 

Doershuk et al, J Pediatr. 1964; 65:677-693 



Challenge: growing adult  population 
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Normal CFTR Protein Channel 

1. Derichs N. Eur Respir Rev. 2013;22:58-65. 

2. Lommatzsch ST, Aris R. Semin Respir Crit Care Med. 2009;30:531-538 

3. Lukacs GL, et al. N Eng J Med. 2003;349:1401-1404 

4. Rowe SM et al. N Engl J Med. 2005;352:1992-2001. 
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Non CF CF mutation 

ASL 

X 

CFTR = cystic fibrosis transmembrane 

conductance regulator 





CF is a disease of multiple organs1ï3 

Elevated sweat chloride (Clï) 

Exocrine pancreatic insufficiency (PI) 

and resulting malnutrition 

Endocrine PI and resulting CF-related 

diabetes (CFRD)  

Bile duct obstruction,  

focal biliary cirrhosis 

Infertility, congenital bilateral 

absence of the vas deferens 

(CBAVD) in men  

Reduced lung function, frequent 

lung infections, inflammation, 

and progressive lung disease 

Sinus infection, nasal polyps 

Intestinal blockages, digestive 

problems and failure to thrive/gain 

weight due to PI 

1. Cutting GR. Nat Rev Genet. 2015;16(1):45ï56; 2. Rowe SM, et al. N Engl J Med. 2005;352(19):1992ï2001;  

3. MacDonald KD, et al. Paediatr Drugs. 2007;9(1):1ï10;  

4. Cystic Fibrosis Foundation Patient Registry. 2015 Annual Data Report. Bethesda, MD. CFF:2016. 



CF is Caused by Molecular Defects 
in the CFTR Protein 

1. MacDonald KD, et al. Pediatr Drugs. 2007;9:1-10. 2. Derichs N. Eur Respir Rev. 2013;22:58-65. 3. Boyle 

MP, De Boeck K. Lancet Respir Med. 2013;1:158-163.  



Traditional Classification of CFTR 
Mutation Defects 

1. Boyle MP, De Boeck K. Lancet Respir Med. 2013;1:158-163. 2. Derichs N. Eur Respir Rev. 

2013;22:58-65. 3. Zielenski J. Respiration. 2000;67:117-133.  



The level of CFTR dysfunction is strongly linked  

to disease progression 

Adapted from Accurso FJ, et al J Cyst Fibros 2014, 13 (2):139-47 



CFTR genotype of both alleles is a determinant 

of total CFTR activity that affects CF phenotype 
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Adapted from Zielenski J. Respiration. 2000;67:117ï33. 



Diagnosis of CF: Newborn screening (NBS)/Sweat test 

Castellani C, et al. J Cyst Fibros. 2009;8(3):153ï73. 

  

 

  

 

Immunoreactive 

trypsinogen 

(IRT) at birth 

>cut-off 

< cut-off 

Negative 

Intermediate tiers 

NBS positive NBS negative 

Sweat test 

Clï >60 mmol/L Clï 30ï59 mmol/L Clï <30 mmol/L 

Diagnosis of CF 

referral to CF centre for 

clinical evaluation and follow-

up 

False 

NBS  

positive 

Inconclusive diagnosis 

referral to CF centre for 

further investigations (and 

follow-up) 



Allele 1 Allele 2 

Reduced CFTR 

Quantity & Function 
Reduced CFTR 

Quantity & 
Function 

 

Clinical Phenotype: CF Disease 
 

Elevated sweat chloride  

Variable lung disease 

Occasional sinusitis 

Pancreatic insufficiency 

No chronic gastrointestinal tract symptoms 
 

Little to No 

Total CFTR Activity 

Example of genotypes: 

- F508del/W1283X (Class II/I) 

- F508del/F508del (Class II/II) 

Allele 1 Allele 2 

 

Clinical Phenotype: CF Disease 
 

Elevated sweat chloride  

Reproductive disease 

No symptomatic lung disease 

No pancreatic insufficiency 

Chronic sinusitis 

Normal gastrointestinal tract function 

Reduced CFTR 

Quantity & Function 

Reduced CFTR 

Quantity 

Residual Total CFTR 

Activity 

Example genotypes: 

 

2798+5GŸA/F508del 

18 

1. Boyle MP & De Boeck K. Lancet Respir Med 2013;1:158ï63; 2. Griesenbach U, et al. Thorax 1999;54(Suppl 2):S19ï23;  

3. Zielenski J. Respiration 2000;67:117ï33; 4. Davis PB. Am J Respir Crit Care Med 2006;173:475ï82;  

5. Wilschanski M & Durie PR. Gut 2007;56:1153ï63; 6. Castellani C, et al. J Cyst Fibros 2008;7:179ï96 

Genotype & phenotype in individuals with CF 



Progression of CF: CF is associated with additional 

complications with age 

19 

1. Wilschanski M & Durie PR. Gut. 2007;56(8):1153ï63; 2. Cystic Fibrosis Foundation (CFF) Patient Registry. 2013 Annual Data Report to the Center Directors. Bethesda, MD: CFF. 2014;  

3. Yankaskas JR, et al. Chest. 2004;125(1 suppl):1Sï39S; 4. Davis PB, et al. Am J Resp Crit Care Med.1996;154(5):1229ï56;  

5. Moran A, et al. Diabetes Care. 2009;32(9):1626ï31; 6. OôSullivan BP & Freedman SD. Lancet. 2009;373(9678):1891ï904.  

Meconium ileus (up to 25%)1 

PI (>85%)1 

Lung infection (Pseudomonas aeruginosa [P. aeruginosa] 

<25%)2 

Lung infection (P. aeruginosa ~45%)3 

Nasal polyposis (25%)4 

CFRD (2% children and 19% adolescents)5 

CF liver disease1 

Depression (<10%)2 

Lung infection (P. aeruginosa ~80%)3 

Distal intestinal obstructive syndrome (~18%)1 

Severe lung disease (~25% with forced expiratory 

volume in 1 second [FEV1] <40%)3 

CFRD (45ï50% in those aged Ó30 years)5 

Bone disease (~20ï30%)2 

CF liver disease3 

Infertility6 

Depression (up to 25%)2 

End-of-life management3 

Infancy 

Childhood/ 

adolescence 

Adulthood 



Ongoing monitoring facilitates early detection and  

management of CF-related health issues 

Å Periodic evaluation of patients with CF ~every 3 months allows for early detection and 

prompt intervention of disease-associated health problems 

20 

Berlinkski A, et al. BMJ Qual Saf. 2014;23(suppl 1):i42ï9. 

Health issues to monitor during patient assessment 

New organisms in 

sputum 

 

Decline in lung 

function 

 

Presence of 

malabsorption 

 

CF-related liver 

disease (CFLD) 

 

CF-related diabetes 

(CFRD) 



SIMPTOMATOLOGIA -  
MANIFESTACIONS CLÍNIQUES (2): Impacte de les 
exacerbacions sobre la funció pulmonar.  



 

Progressive loss of lung function is seen with age 

22 

1. Cystic Fibrosis Foundation Patient Registry. 2015 Annual Data Report. Bethesda, MD: CFF, 2016;  

2. Kerem E, et al. N Engl J Med. 1992;362(18):1187ï91. 

FEV1 level is an independent predictor of the risk for mortality2 

Median percent predicted FEV1 (ppFEV1)  

by age and birth cohort 
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HITOS EN EL TRATAMIENTO 

DE LA FIBROSIS QUISTICA  

 

 

 

 

 

 



Effect of novel therapies on life expectancy of CF patients 

CF gene 

identified 

CF protein 

identified 

Sweat 

chloride test 

developed 

Discovery 

of high salt 

in sweat 
1st 

pathologic 

description 

IVA 

IVA/LUM 

Schematic illustration. 

Lopes-Pacheco M. Front Pharmacol .2016;7:275. 

TEZA/IVA 

New treatment approaches have led to improvements 

in life expectancy 
TEZA/IVA/ 

ELEX 

2019 

TXP 



Traditional treatments target CF symptoms1ï6 
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1. Ratjen FA. Respir Care. 2009;54(5):595ï605; 2. OôSullivan BP & Freedman SD. Lancet. 2009;373(9678):1891ï904;  
3. Davis PB, et al. Am J Respir Crit Care Med. 1996;154(5):1229ï56; 4. Mogayzel PJ Jr, et al. Am J Respir Crit Care Med. 2013;187(7):680ï9;  
5. Stallings VA, et al. J Am Diet Assoc. 2008;108(5):832ï9; 6. Kreindler JL. Pharmacol Ther. 2010;125(2):219ï29. 

Airway clearance 
Mucolytics 

Bronchodilators  
Anti-infectives 

Anti-inflammatories 

GI 
manifestations 

Lung disease 
Pancreatic enzymes 

Therapeutic nutrients 

Reduced quantity and/or function of CFTR 
protein 

CFTR gene mutation 

Defective ion transport 

Fluid and electrolyte imbalance 

Pathophysiological cascade of CF 

Airway surface dehydration and impaired 
mucus clearance 



1. Ratjen FA. Respir Care. 2009;54(5):595ï605; 2. OôSullivan BP, Freedman SD. Lancet. 2009;373(9678):1891ï904; 

 3. Davis PB, et al. Am J Respir Crit Care Med. 1996;154(5):1229ï56; 4. Mogayzel PJ Jr, et al. Am J Respir Crit Care Med. 2013;187(7):680ï89;  

5. Stallings VA, et al. J Am Diet Assoc. 2008;108(5):832ï9; 6. Kreindler JL. Pharmacol Ther. 2010;125(2):219ï29. 

CFTR gene defect 

Defective ion transport 

Reduced quantity or function  
of CFTR protein (channel) 

Fluid and electrolyte imbalance 

Airway surface dehydration and 
impaired mucus clearance 

Pathophysiologic cascade of CF 

Lung disease GI manifestations 

Airway clearance 
Mucolytics 

Bronchodilators 
Anti-infectives 

Anti-inflammatories 

Pancreatic enzymes 
Therapeutic 

nutrients 

CFTR modulators 

CFTR modulators target the underlying defect in CF1ï

6  
CFTR modulators target the underlying defect in CF1ï6  



LA UNIDAD DE REFERENCIA DE FIBROSIS QUÍSTICA 

ÅUnidad de Endoscopia 
Digestiva 

ÅServicio de Medicina 
Digestiva 

ÅRadiología intervencionista  

ÅArea de la Mujer 

ÅHospitalización domiciliaria 

ÅMicrobiología 

Específicas 
imprescindibles: 

ÅRadiología  

ÅCirugía  

ÅOtorrinolaringología  

ÅUCI  

ÅFarmacia extrahospitalaria 

ÅUrología 

Comunes 
imprescindibles 

ÅCirugía Trasplante 

ÅGenética Molecular 

Accesibles y 
coordinados 

-EQUIPO MULTIDISCIPLINAR 
.. Además de Neumología, Digestivo, 
EndocrinoΧΦ 
-ESPACIO FISICO 



 

TRASPLANTE PULMONAR  

 

 

 

 

 

 

 



Internet, CF and LTx  are contemporaries 

 

1990 1º Tx cardiopulmonar  con 

supervivencia (La Fe) 

1990 1º Tx unipulmonar (Vall dËHebrón) 

1992 1º Tx bipulmonar (Vall dËHebrón) 

1993 1º Tx en FQ (La Fe) 

 



SIMPTOMATOLOGIA-  
MANIFESTACIONS CLÍNIQUES (2): Impacte de les exacerbacions 
sobre la funció pulmonar. 



TRASPLANTE PULMONAR 

 

Reúnen estas condiciones: 
 

Optimizado tratamiento médico 

Expectativa de vida a 2 años <50% 

Posibilidad de sobrevivir 

 Probabilidad de sobrevivir  >90 días post TXP ( es >80%) 

Pobre calidad de vida 

Paciente y familiares adecuadamente informados 

Paciente acepte el TX y el tratamiento post TX 

Soporte familiar 

Ser realista, no minimizar, pero transmitir seguridad  y 
resaltar  los beneficios 

 
 
 

 

ñ El TX pulmonar es la mejor opci·n terap®utica en el estadio avanzado de 

algunas enfermedades respiratorias como la FQ que é. 



SPANISH INDICES 
OF ORGAN DONATION AND 

THE 
OF THE MOST DEVELOPED 

COUNTRIES 
OF THE WORLD 

(DONORS PER MILLION 
POPULATION 2016/2017) 



Diagnosis SLT (N=19,958) BLT (N=43,572) TOTAL (N=63,530) 

COPD 7,750 (38.8%) 11,402 (26.2%) 19,152 (30.1%) 

IIP 7,536 (37.8%) 9,047 (20.8%) 16,583 (26.1%) 

CF 227 (1.1%) 9,447 (21.7%) 9,674 (15.2%) 

ILD-not IIP 1,123 (5.6%) 2,486 (5.7%) 3,609 (5.7%) 

A1ATD 814 (4.1%) 2,155 (4.9%) 2,969 (4.7%) 

Retransplant 1,003 (5.0%) 1,553 (3.6%) 2,556 (4.0%) 

IPAH 95 (0.5%) 1,768 (4.1%) 1,863 (2.9%) 

Non CF-bronchiectasis 77 (0.4%) 1,637 (3.8%) 1,714 (2.7%) 

Sarcoidosis 343 (1.7%) 1,197 (2.7%) 1,540 (2.4%) 

PH-not IPAH 140 (0.7%) 838 (1.9%) 978 (1.5%) 

LAM/tuberous sclerosis 161 (0.8%) 420 (1.0%) 581 (0.9%) 

CTD 169 (0.8%) 395 (0.9%) 564 (0.9%) 

OB 79 (0.4%) 460 (1.1%) 539 (0.8%) 

Cancer 8 (0.0%) 30 (0.1%) 38 (0.1%) 

Other 433 (2.2%) 737 (1.7%) 1,170 (1.8%) 

Adult Lung Transplants 
 Diagnoses (Transplants: January 1995 ï June 2018) 

2019 

../Working_heartlung.ppt


Cause of Death 
0-30 Days  

(N=3,361) 

31 Days - 1 

Year  

(N=6,489) 

>1 Year - 3 

Years 

 (N=6,775) 

>3 Years - 5 

Years 

 (N=4,177) 

>5 Years - 10 

Years 

 (N=5,404) 

>10 Years  

(N=2,364)  

OB/BOS 5 (0.1%) 278 (4.3%) 1,728 (25.5%) 1,224 (29.3%) 1,321 (24.4%) 497 (21.0%) 

Acute Rejection 92 (2.7%) 121 (1.9%) 107 (1.6%) 31 (0.7%) 27 (0.5%) 5 (0.2%) 

Lymphoma 1 (0.0%) 129 (2.0%) 110 (1.6%) 60 (1.4%) 100 (1.9%) 69 (2.9%) 

Malignancy, Other 6 (0.2%) 198 (3.1%) 595 (8.8%) 535 (12.8%) 831 (15.4%) 354 (15.0%) 

CMV 0 122 (1.9%) 57 (0.8%) 9 (0.2%) 7 (0.1%) 1 (0.0%) 

Infection, Non-CMV 579 (17.2%) 2,149 (33.1%) 1,390 (20.5%) 718 (17.2%) 888 (16.4%) 382 (16.2%) 

Graft Failure 738 (22.0%) 1,046 (16.1%) 1,306 (19.3%) 750 (18.0%) 869 (16.1%) 363 (15.4%) 

Cardiovascular 440 (13.1%) 379 (5.8%) 302 (4.5%) 197 (4.7%) 334 (6.2%) 161 (6.8%) 

Technical 394 (11.7%) 206 (3.2%) 58 (0.9%) 22 (0.5%) 40 (0.7%) 15 (0.6%) 

Multiple Organ Failure 488 (14.5%) 864 (13.3%) 358 (5.3%) 175 (4.2%) 249 (4.6%) 120 (5.1%) 

Other 618 (18.4%) 997 (15.4%) 764 (11.3%) 456 (10.9%) 738 (13.7%) 397 (16.8%) 

Percentages represent % of deaths 

in the respective time period. 

Adult Lung Transplants 
 Cause of Death (Deaths: January 1995 ï June 2018) 

2019 
citation 



Higher state of 
immunosuppression 

Continuous contact with 
pathogens  

Airways colonization 3,4 

The Native lung  

Denervation 

Impaired cough reflex 

Decrease mucociliary clearance  

Pulmonary stent  

Hypogammaglobulinemia  

Ischemic reperfusion injury 

1.  M. Green American Journal of Transplantation 2013; 13: 3ς8 
 2. Husain S Clin Chest Med 2009;30(2):307-13 
3 Helmi M Chest 2003;123(3):800-8; 4 Nunley 2001 Chest 1998;114(5):1321-9 
4 Image from Dr  S Husain archives  
  
 

Unique Factors Contributing to the Risk of Infection in Lung 

TransplantationïLTx1,2 

community-acquired respiratory 
virus (CARV) Infection 



7 Lung Transplant programs       >4,451  Lung Transplants 

>~ 400  LT in 2019   HU LA Fe: nº 70 LT in 2019 

Lung transplant in Spain 

LT should be considered when there is no other therapeutic option and life 

expectancy is low~>2 years 

 

H Fe: nº 70 

LT in 2019 
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1. Snell G, et al. J Cyst Fibros. 2017;16(5):553ς64; 2. Hirche TO, et al. Pulm Med. 2014;2014:621342. 

Pre-transplant 
Peri- & during 

transplant 
Post-transplant 

Long term 
follow-up  

Post-
operative 

care 
Referral Assessment Listing 

Education & 
support 

Operative 
procedures 

Peri-operative 
procedures Support 

Lung transplant process1,2 

LTx is a multi-step process 

>30%  mortality pre LT in 

CF 



     Cuando remitir, cómo y a       
 quien 

Evaluación pre-trasplante y 
evaluación del riesgo pre y 
post Tx 
 

Agenda 



Referral CF patients for lung transplant 
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1. Hirche TO, et al. Pulm Med. 2014;2014:621342; 2. Weill D et al. J Heart Lung Transplant. 2015;34(1):1ς15.  

The Pulmonary Council of the International 
Society for Heart and Lung Transplantation (ISHLT) 
organised Committee of international experts to 
provide consensus opinion for appropriate timing 

of referral and listing of candidates for LTx2 

CF European guidelines developed to outline the 
requirements of pre-, peri-, and postoperative 

management including bridging to transplant and 
postoperative complications, immune 

suppression, chronic allograft dysfunction, 
infection, and malignancies1 

EU and International Guidelines for LTx  



Despite these guidelines and many prediction models of survival 

each year > 30% of CF patients still die waiting to be listed for LT 

or while on the waiting list (WL) or were never referred 
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1. Ramos KJ, et al. BMC Pulm Med. 2017;17(1):21; 2. Castellani C, et al. J Cyst Fibros. 2018;17(2):153ς78;  
3. Rosenberger EM, et al. Thorac Surg Clin. 2012;22(4):517ς29. 

Å Lack of knowledge or recognition of non-lung-function-risk 

factors1 

Å Perception of suitability due to MR infections2.  To assume  

that this patient is not a good candidate 

Å Tendency for a conservative approach2 

Å Increasing survival in patients with CF and severe lung 

disease (FEV1 <30%) 1 

Physician factors 

Patient factors 

Å Non-adherence1 

Å Poor Nutritional status1 

Å Patient rejection  LTx1 

 

Å Financial issues1,2 

Å Tobacco/drug use1 

Å Psychiatric issues3 

Patients and physicians can provide barriers to LTx 
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1. Hirche TO, et al. Pulm Med. 2014;2014:621342; 2. Stephenson AL, et al. J Heart Lung Transplant. 2015;34(9):1139ς45; 
3. Snell G, et al. J Cyst Fibros. 2017;16(5):553ς64; 4. Belkin RA, et al. Am J Respir Crit Care Med. 2006;173(6):659ς66; 
5. Solé A, et al. J Heart Lung Transplant. 2016;35(6):789ς94; 6. Ramos KJ, et al. Chest. 2017;151(6):1320ς8. 

Nutritional status 

Pulmonary disease 

Pulmonary function 

Diabetes 

Microbiology 

QoL & social 
functioning 

Patient-reported 
outcomes (PROs) 

Risk mortality factors prior to transplantation  and their 

impact on LTx outcome1ï6  



Can PROs be used to identify 
individuals at increased risk of 
worsening disease and 
mortality prior to transplant? 

Using PROs to Predict Worsening Disease and Mortality 

CFQ-w ǎŎŀƭŜǎ ǇǊŜŘƛŎǘ ŜȄŀŎŜǊōŀǘƛƻƴǎΣ ŎƻǊǊŜƭŀǘŜ ǿƛǘƘ ƭǳƴƎ ŦǳƴŎǘƛƻƴΣ .aL ŀƴŘ ƳƻǊǘŀƭƛǘȅΧ 

  

Quittner AL, et al Qual Life Res 2012;21:1279-90 

Abbott J, at al Am J Respir Crit Care Med 2009;179:54-8 

Abbott J, Patient-reported outcomes: Time for a new approach?, J Cyst Fibros (2018), 

https://doi.org/10.1016/j.jcf.2018.07.007. 
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Solé A et al  J Heart Lung Transplant 2016;35:789ï794 

Association between baseline Physical score, %FEV1 and 

probability of death 

P=0.005 



Solé A et al.J Heart Lung Transplant. 2016 Jun;35(6):789-94.  

FEV130% 
20 

Physical 

Functioning   
Physical 

Functioning  

60 

é2 

yearsé 

Death 

57% 

Death 

25% 

CFQ-R (domain Physical 

Functioning)/ppFEV1 

24-y 

Referral for LT: Association between baseline Physical score domain 

(CFQ-R), %FEV1 and probability of death 



 

ωeCFQ-R: 
Development 

New tool CFQ-R for referral: 2nd  step of this project was the  

development of electronic CFQ-R and its validation 

Nothing impossibleé 

2nd step 

Solé A, et al. Development and electronic validation of the revised Cystic Fibrosis Questionnaire (CFQ-R Teen/Adult). J Cyst Fibros 

2018. https://doi.org/10.1016/j.jcf.2017.10.015. 

Paper-based data collection suffers from 
missing, unreadable data that is prone to 
scoring/mathematical error. 
Administering, scoring and interpreting 
PROs in a busy clinic is difficult 
 



Results of the eCFQ-R  in ñReal Timeò 

Correlations above 0.9 in all domains  _ 



CFQ-R  and CF candidates for LTX: Special project 

ü Special Project : A novel score for lung transplant  in CF (ECFS) 

ü https://www.ecfs.eu/special-projects/cfq-r-questionnaire-and-cf-

candidates-lung-transplant 



Vertex 
Innovation  
Awards 
2018 

Innovative and 
collaborative research 
ƛƴ /C ΧΦ 
 TO REALLY IMPACT 
FOR PEOPLE WITH CF 



     Cuando remitir, cómo y a       
 quien 

Evaluación pre-
trasplante 

Agenda 



preparation of LTx 

Testing 

ÅLab tests with blood group, 
human leukocyte antigen 
(HLA) typing and anti-HLA 
antibodies 
ÅPulmonary function tests: 

Body plethysmography, 
measurement of diffusion 
capacity and standardised 
exercise test 
ÅBlood gas analysis at rest 
ÅCurrent sputum culture 

53 

Hirche TO, et al. Pulm Med. 2014;2014:621342. 

Imaging 

ÅChest CT without contrast 
agent, preferably not older 
than 6 months 
ÅElectrocardiogram, 

echocardiography with 
evaluation of pulmonary 
artery pressure, and right 
ventricular function 
ÅAbdominal sonography 

(including recording signs of 
portal hypertension), 
abdominal computed 
tomography (CT)  
ÅBone density scan 
ÅDuplex sonography of  

afferent arteries 

Investigations 

If necessary 
ÅRight heart catheter 
ÅGastroscopy and colonoscopy 

Testing by wider MDT  

ÅEar, nose and throat (ENT) 
examination, with sinus CT 
scan, throat and sinus swabs 
ÅGynaecological/urological 

screening 
ÅDental examination 
ÅDermatological examination 

Assessments 

ÅVaccination status Ą  
booster injection if necessary 
ÅNutritional status 
ÅPsychological assessment 

Patient assessment is required in CF (I) 



ÅMajor/ specific 
components of the 
evaluation in CF 
ï Microbial Studies: 

ÅSerological status CMV and 
Epstein-Barr virus (EBV) 

ÅMoulds ( Aspergillus and non-
Aspergillus moulds- 
Scedosporium spp ) 

ÅM. abscessus complex 

ï Right Heart evaluation/PH 

ï Cardiomyopathy* 

ï Gastroesophageal reflux (GERD) 

ï Vaccination  

ÅWhy? 

 
ï High risk of primo infection post-

transplant  (CMV and EBV) 

ï Risk lymphoproliferative disorder 
(PTLD) ( 20% in CF) 

ï Invasive infections 

ï VA or VV_ECMO peri-intraoperative 

ï CLAD related to (GERD) 

Lung Transplant Evaluation/assessment 
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Archives at University Hospital la Fe. Universitat de Valencia, Valencia, Spain. 

CT scan images. PTLD developed within first year post LTx 
 in two paediatric CF LTx recipients aged 11 and 9 years old, respecrively 

PTLD in CF LTx recipients seronegative to EBV 
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1. Dupont L. Curr Opin Pulm Med. 2017;23(6):574ς9; 2. Hirche TO, et al. Pulm Med. 2014;2014:621342;  
3. Husain S, Solé A  et al. ISHLT GUIDELINES Executive summary J Heart Lung Transplant. 2016;35(3):261-282, 
 4. Solé A, Salavert M. Current Opinion in Pulmonary Medicine. May 2009; 15(3):243-53;  
5. Solé A. Int J Antimicrob Agents. 2008 Nov;32 Suppl 2:S161-5 
6. Solé A, et al Clin Microbiol Infect. 2005 May;11(5):359-65;  
7. Solé A, et al Am J Transplant. 2018 Feb;18(2):504-509. 

B. cenocepacia, L. prolificans and M. abscessus have long been 
considered an absolute contraindication to LTx in certain centres  

some centres will consider listing a patient who has been culture-negative 
for a period of time1-7 

Respiratory infections can provide a barrier to  

LTx listing1 
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Adult Lung Transplants 
Kaplan-Meier Survival by Major Diagnosis Conditional on  

 Survival to 3 Months 

Median survival (years): A1ATD: 8.4; CF: 11.2;  

COPD: 6.7; IIP: 6.3; ILD-not IIP: 7.6; IPAH: 10.6 

All pairwise comparisons were significant at p < 0.05 except 

A1ATD vs. ILD-non IIP and CF vs. IPAH. 

 

(Transplants: January 1992 ï June 2017) 

2019 



Cómo podemos 

mejorar? 

Repeated risk assessment 

­Timing for referral to a transplant centre 



Monitorización intensa del paciente pre y post trasplante: adelantarnos a los factores 

de riesgo, para evitar rechazos e infecciones  
 



Equipo MDC 

Equipo multidisciplinar, entrega y experiencia é..la segunda oportunidad en 

trasplante pulmonar es escasa 

Re-trasplante solo opción para pocos-ĄFQ 

éaun el TXP es un arte, poca evidencia científica en casos problemas y 

hay demoras en diagnósticos 



What to do in case of: Situaciones clínicas cotidianas 

üFirst Diagnostic 

guidelines for  

cardiothoracic 

transplants 
ü (ISHLT) 

× 11 sections 

×  52 chapters 

× >150 doctors 

Editors 

Amparo Solé 

Fernada Silveira 



Second monograph: Manejo de infecciones fúngicas  

üFungal infections 

guidelines in 

cardiothoracic 

transplants 
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MODULADORES CFTR 
 IVACAFTOR,  

LUMACAFTOR/IVACAFTOR, 
TEZACAFTOR/IVA,  
TRIPLE COMBO: IVA+TEZ+ELEXACAFTOR 

  

 

 

 

 

 

 

 



Correction and Potentiation of CFTR 

Cholon DM  et al Expert Rev Precis Med Drug Dev. 2016 vol. 1, no. 3, 235ς243 
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CFTR correctors 

Facilitate increased Cl- transport by 

increasing the quantity of CFTR 

delivered to the cell surface  

e.g. Lumacaftor; tezacaftor; FDL169*; GLPG2222*; VX-

152*; VX-440*,VX-445*; VX-659*; PTI-801* 

CFTR potentiators 

Facilitate increased Cl- transport by 

potentiating the channel-open 

probability of the CFTR protein at the 

cell surface 

e.g. Ivacaftor; VX-561*; QBW251*; PTI-808* 
*Investigational compounds.3 

CFTR modulators affect CFTR activity and 

 increase Cl- transport1,2 


